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ABSTRACT 


The  purpose  of  this  study  was  to  investigate  whether  concrete 
materials  evoke  more  meaningful  concepts  in  a  young  child  than  do  pic¬ 
torial  materials. 

The  stratified  random  sample  of  sixty  young  children  was  chosen 
from  the  combined  population  of  ten  early  childhood  centres  in  the 
city  of  Edmonton,  Alberta. 

Three  tasks,  identification,  categorization  and  definition,  were 
constructed  by  the  investigator  to  determine  the  extent  of  each  subject's 
understanding  of  the  stimuli  as  they  were  presented  in  each  of  the  two 
modes  of  representation.  Each  task  was  individually  administered  to 
the  subjects  by  the  investigator,  with  an  interval  of  three  weeks  between 
the  testing  in  the  two  modes  in  order  to  eliminate  practice  effect. 

On  the  identification  task  marks  were  given  according  to  the 
level  at  which  the  correct  response  was  identified,  with  three  points 
for  identification  at  the  most  abstract  level  and  one  point  at  the  most 
concrete  level.  The  categorization  responses  were  measured  in  two 
ways.  One  score  was  given  for  the  number  of  objects  placed  together 
in  a  meaningful  way,  while  a  second  score  was  given  according  to 
Annett's  Scheme  of  Classification  for  the  explanation  of  the  grouping. 

The  definition  responses  were  given  a  quantitative  score  as  well  as 
a  qualitative  score  according  to  a  modified  Feifel-Lorge  Qualitative 


Scale. 
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The  relationships  between  the  performance  of  the  subjects  on 
the  three  tasks  and  the  factors  of  socio-economic  status,  age,  sex  and 
mode  of  representation,  were  sought  by  subjecting  the  responses  to 
three-way  analysis  of  variance  with  repeated  measures  on  the  last 
factor. 

As  the  findings  indicated  that  a  higher  level  of  conceptual 
response  was  evoked  by  the  use  of  concrete,  rather  than  pictorial, 
representations,  it  would  seem  probable  that  the  concrete  materials 
provided  a  wider  range  of  stimulus  cues.  Age  significantly  affected 
the  level  of  response,  with  an  increase  in  age  resulting  in  an  in¬ 
crease  in  level  of  response;  while  socio-economic  status  and  sex  had 
no  significant  effect  on  the  level  of  responses  attained. 

The  difference  in  level  of  performance  in  response  to  each  of 
the  two  modes  of  representation,  was  much  greater  for  three  year  olds 
than  five  year  olds.  This  would  indicate  that  even  though  concrete 
materials  are  superior  to  pictorial  materials  as  a  means  of  eliciting 
responses,  the  need  for  using  concrete  modes  of  representation  is 
greater  with  three  year  olds  than  with  five  year  olds.  Educators 
should  be  aware  that  varying  modes  of  representation  do  not  possess 
equivalent  cues  for  all  children,  so  when  introducing  new,  unfamiliar 
concepts,  it  would  seem  that  the  additional  cues  given  by  concrete 
representations  would  be  advantageous. 
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CHAPTER  I 


THE  PROBLEM 

Upon  hearing  a  young  infant  happily  babble  and  coo  as  he 
reaches  for  his  stuffed  elephant,  it  is  difficult  to  realize  that 
two  such  simple  acts  are  basic  to  his, future  achievements.  These 
early  vocalizations  are  the  forerunner  to  the  language  he  will 
eventually  come  to  use  in  describing  and  communicating  the  concepts 
he  acquired  through  sensory  experiences  with  concrete  stimuli  in 
his  preverbal  environment. 

Language  and  concept  formation  are  closely  linked  with  words 
acting  as  the  symbols  which  enable  the  child  to  label,  recall, 
manipulate  and  then  communicate  his  ideas  to  other  people. 

I.  BACKGROUND  OF  THE  INVESTIGATION 

From  birth  onward  each  child  is  in  the  process  of  attaining 
concepts.  Kagan  (1963)  reports  that  a  child's  initial  perception 
of  the  world  is  global,  but  as  a  result  of  maturation  and  acquisi¬ 
tion  of  percepts,  his  conceptualization  becomes  more  articulated 
and  differentiated. 

Piaget  speaks  of  the  first  two  years  of  a  child's  life  as  the 
"sensori-motor”  period  during  which  the  child  is  acquiring  the  basic 
schema  upon  which  to  base  future  understanding.  As  the  child  has 
little,  if  any,  language  at  this  stage  he  must  rely  almost  completely 
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on  developing  basic  concepts  through  direct  sensory  experiences  with 
various  phenomena.  This  results  in  his  developing  basic  percepts 
which  may  be  retained  as  images,  and  later  recalled  by  the  aid  of 
memory.  The  development  of  precise  and  accurate  percepts  depends 
upon  the  nature  and  scope  of  the  opportunities  a  child  has  to  ex¬ 
perience,  to  explore  and  to  manipulate  objects  or  events  to  be 
perceived.  Although  the  line  between  percepts  and  concepts  is  a 
fine  one,  Mussen  (1963:36)  reports  that  psychologists  generally 
think  of  percepts  as  being  related  to  simple  sense  impressions, 
while  concepts  involve  "discovering  and  defining  the  criterial 
features  common  to  a  group  of  objects  or  events". 

Essentially  concepts  involve  the  classification  of  experiences, 
so  as  a  child's  environment  exposes  him  to  a  broader  experiential 
background  and  his  vocabulary  expands,  he  is  able  to  label  his  con¬ 
cepts  more  precisely.  Mussen  (1963:37)  sees  "skill  in  concept 
formation  as  closely  linked  to  the  acquisition  of  language,  parti¬ 
cularly  to  labeling".  A  child's  first  labeling  of  objects  and 
concepts  is  frequently  inaccurate  in  that  he  tends  to  think  "trans- 
ductively"  from  particular  to  particular  considering  only  one 
salient  feature  or  attribute  of  a  phenomenon  rather  than  the  cri¬ 
terial  attributes  that  distinguish  one  particular  object  from 
another.  An  example  of  this  "over-generalization"  is  when  the  child 
comes  to  know  the  man  in  his  home  is  called  'daddy'  so,  upon  seeing 
another  man  in  a  different  setting,  assumes  that  he  also  must  be 
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'daddy'  because  he  shares  with  his  father  the  same  attribute  of  size. 

As  the  child  actively  explores,  organizes  and  reorganizes  his 
sense  impressions  of  the  environment  he  begins  to  make  finer  dis¬ 
criminations  and  through  association  with  the  verbal  symbols  adults 
use,  is  able  to  label  his  concepts  more  accurately.  Once  he  has 
learned  to  apply  labels  to  particular  objects  or  events,  he  is  likely 
to  react  in  the  same  way  to  all  stimuli  having  the  same  labels,  so 
when  a  child  attaches  a  conventional  label  to  a  concept,  it  is 
assumed,  although  not  always  correctly,  that  he  holds  the  same  mean¬ 
ing  that  is  held  by  the  members  of  his  particular  speech  community. 

If  this  is  so,  a  specific  word  should  evoke  the  same  concept  for  all 
members  of  the  same  speech  society,  and  similarily  reference  to  the 
concept  should  evoke  the  same  word  in  all  members.  This  shared 
meaning  allows  people  to  communicate  conceptual  ideas  and  thoughts 
via  verbal  symbols. 

Quite  early  in  life,  the  child  begins  an  elementary  form  of 
categorization  as  he  groups  related  sensations,  percepts,  images  and 
memories  together  through  the  processes  of  discrimination  and  generali¬ 
zation,  thus  forming  basic  concepts.  Even  before  a  child  has  acquired 
language  he  is  able  to  form  various  levels  of  concepts.  First  he  is 
able  to  recognize  a  particular  object,  such  as  mother  or  a  favorite 
toy,  in  any  situation.  Next  he  is  able  to  generalize  from  one  situa¬ 
tion  to  another  and  to  recognize  a  succession  of  experiences  as 
equivalent.  For  instance,  he  may  come  to  enjoy  various  kinds  of 


■ 

- 


4 


'sweet'  tasting  foods,  but  reject  'sour'  tasting  foods. 

Although  a  great  many  concepts  are  formulated  before  a  child 
can  verbalize  them  fully,  he  soon  requires  some  kind  of  a  symbol  to 
stand  for  the  concept.  At  first  these  may  merely  be  his  own  "primi¬ 
tive  sounding  patterns"  (Lewis,  1963:55),  but  he  gradually  comes  to 
adopt  the  conventional  verbal  symbols  used  by  the  adult  world. 

Even  though  children  are  able  to  recognize  and  comprehend  much 
of  what  is  communicated  to  them  through  speech  and  action  before  they 
can  express  themselves  verbally,  the  alternate  situation  also  occurs 
whereby  children  learn  language  responses  without  understanding  the 
underlying  concept.  However,  Carroll  (1964)  feels  that  once  the 
child  begins  to  use  a  word  consistently  in  a  meaningful  way,  as  it 
is  used  in  his  social  environment,  this  implies  that  he  has  acquired 
the  underlying  concept. 

As  well  as  enabling  a  child  to  communicate  with  others,  words 
provide  cues  for  the  formation  of  new  concepts  by  alerting  the  child 
to  the  possibility  of  new  classes  of  experiences,  which  in  turn  he 
will  organize,  label  and  adopt  as  part  of  his  conceptual  understand¬ 
ing  of  the  world. 

Factors  Affecting  Children's  Expression  of  their  Understanding  of 

Concepts 

Several  authors  have  discussed  factors  that  affect  concept 
formation,  and  Vinacke  (1952)  concluded  that  those  which  contribute 
significantly  are  socio-economic  status,  training  or  experience, 
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Vygotsky  (1962),  John  (1964),  Deutsch  (1964,  1965),  and  Russell 
(1961)  are  but  a  few  of  the  scholars  who  have  seen  the  child's  environ¬ 
ment  as  having  a  very  powerful  influence  on  the  development  of  the 
child's  concepts.  In  the  light  of  research  by  these  people,  one  could 
predict  that  future  investigations  would  show  that  from  relatively  high 
socio-economic  environments  (HSES)  children  have  broader  and  better 
defined  concepts  than  children  from  low  socio-economic  environments 
(LSES).  Although  it  is  obvious  that  children  from  all  socio-economic 
levels  will  have  developed  some  concepts,  a  question  that  should  be  of 
importance  to  educators  is  how  each  child's  concepts  can  best  be  eli¬ 
cited. 

Deutsch  (1964,1965),  Ausubel  (1967),  Olson  (1965)  and  others 
speak  of  the  importance  of  helping  the  LSES  child  make  the  transition 
from  his  predominately  concrete  world  to  the  abstract  modes  of  thought 
and  understanding  more  common  to  middle  and  HSES  children. 

In  reporting  her  findings  from  a  review  of  research  on  factors 
influencing  concept  development,  Serra  (1953:276)  concluded  that  ex¬ 
perience  is  the  most  important  factor:  "The  more  direct  the  experience 
on  which  the  concept  is  built,  the  greater  will  be  the  individual's 
knowledge  and  understanding  of  that  concept".  Although  she  feels 
direct  experience  is  vital  in  concept  formation  she  realizes  that 
in  our  complex  society  a  great  many  concepts  must  be  attained 
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Once  a  concept  has  been  developed,  of  what  value  is  it  to  the 
individual?  How  can  a  particular  concept  help  him  live  a  better  lif 
In  our  society  the  most  common  media  of  communication  is  language. 
Unless  an  individual  can  communicate  his  understanding  of  the  world 
to  other  people,  much  of  the  value  of  his  knowledge  is  lost.  Since 
communication  of  ideas  is  vital  to  dealing  effectively  with  the 
concepts  in  one's  environment,  it  was  felt  by  the  investigator  that 
a  child's  language  would  be  a  major  avenue  through  which  one  could 
look  at  the  concepts  he  has  formed. 

Russell  (1962),  and  Feifel  and  Lorge  (1950)  speak  of  the 
importance  of  looking  at  the  quality  of  a  child's  associations  with 
different  words,  not  just  the  quantity  of  language  elicited  by  a 
word  or  stimulus  cue.  Feifel  and  Lorge  devised  a  scale  whereby 
vocabulary  responses  could  be  scored  qualitatively,  with  use  and 
descriptive  definitions  being  regarded  as  somewhat  concret ist ic , 
while  reference  to  class  features  or  synonyms  was  regarded  as  more 
abstract,  thus  indicating  a  higher  level  of  thinking. 

In  looking  at  concept  formation  in  children,  Reichard,  Sch¬ 
neider,  and  Rapaport  (1944:160)  concluded  that  children  form  concept 
at  three  levels:  (1)  the  concretist ic ,  (2)  the  functional,  and  (3) 
the  conceptual.  Gerstein  (1949)  successfully  applied  these  three 
levels  to  classifying  childrens'  definitions  given  in  response  to 
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Russell  (1956)  states  that  vocabulary  tests  which  require 
definition  and  knowledge  of  relationships  probably  come  closest  to 
being  accurate  measures  of  concepts  known.  However,  he  does  agree 
with  Serra's  statement  that  "verbalization  is  not  essential  to  in¬ 
dicate  the  existence  of  a  concept".  Serra  (1953:275)  illustrates 
her  point  as  follows: 

Behavior  may  demonstrate  the  acquisition  of  a  concept. 

It  is  obvious  that  the  fourteen-month-old  toddler  who, 
having  once  touched  a  hot  stove,  thereafter  avoids  all 
stoves,  has  a  well  established  concept  of  a  hot  stove. 

He  has  in  no  way,  however,  the  ability  to  verbalize  his 
experience  with  a  stove. 

Russell  (1956)  goes  on  to  say  that  the  variety  of  a  child's 
concepts,  even  in  preschool  years,  is  exemplified  in  language  develop¬ 
ment;  however,  a  child's  understanding  vocabulary  is  always  greater 
than  his  spoken  vocabulary.  This  would  indicate  that  tasks  other 
than  those  having  the  child  verbalize  his  understanding  of  a  concept 
would  be  helpful  in  discovering  more  about  a  child's  thinking. 

In  speaking  of  children's  language,  Bernstein  (1961)  states 
that  the  lower  class  child  responds  to  more  concrete,  tangible, 
immediate  and  particularized  properties  of  objects  and  situations 
rather  than  to  their  abstract,  categorical  relational  properties. 

This  would  lead  one  to  believe  that  concrete  materials  which  a  child 
could  manipulate  as  well  as  observe  visually,  might  be  more  meaning¬ 
ful  than  those  of  a  less  concrete  nature  such  as  a  photograph  or  an 
outline  drawing,  especially  for  the  lower  class  child. 
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Studies  by  Sigel  (1953,  1954,  1964,  1966,  1967)  with  school- 
aged  children  showed  that  the  mode  of  representation  had  little  effect 
on  the  meaningfulness  of  materials  presented  to  middle  class  children; 
however,  three-dimensional  concrete  materials  were  somewhat  more  mean¬ 
ingful  than  pictorial  or  verbal  representations  for  lower  class  children. 
If  these  findings  were  true  for  school-age  children,  it  would  seem  that 
for  preschool  children,  who  according  to  Mussen  (1963)  are  even  more 
"concrete"  in  their  thinking,  concrete  materials  might  be  considerably 
more  meaningful. 

Russell  (1956),  Vinacke  (1952),  Buhler  (1930),  Curti  (1941), 
among  others,  claim  that  concept  formation  evolves  from  a  very  concrete 
sensory  based  experience  in  young  children  to  an  abstract  reasoning 
process  in  older  children  and  adults. 

Buhler  (1930)  talks  of  four  types  of  concepts  that  develop  at 
different  age  levels.  First,  the  child  learns  to  associate  and  use 
specific  words  with  certain  constant  ideas.  Next,  the  child  begins 
to  gain  some  idea  of  general  categories  of  things  belonging  together. 

The  third  stage  in  concept  development  is  the  growth  of  causality 
whereby  the  child  begins  to  realize  that  events  occur  in  sequence, 
one  thing  causing  another,  such  as  rain  making  things  wet.  Buhler 
describes  the  fourth  stage  as  that  of  definition  whereby  the  five 
or  six  year  old  begins  to  have  some  idea  of  order  and  genus-species. 

Welch  and  Long  (1940)  state  that  concepts  are  organized  into 
hierarchies  of  relationships  with  some  concepts  fitting  into  several 
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different  levels  or  classes.  They  describe  five  stages  that  each  child 
passes  through  in  dealing  with  the  various  hierarchies  as  they  increase 
in  age.  The  stages  are  as  follows: 

1.  The  preabstract  stage  occurs  when  the  child  can  dis¬ 
criminate  and  generalize,  but  not  at  a  linguistic  level. 

2.  The  first  discriminations  using  language  occur  as  early 
as  language  appears,  at  about  eighteen  months. 

3.  The  first  grasp  of  simplest  genus-species  relationship 
with  some  verbalization  appears  about  the  twenty-sixth 
month.  Examples  of  relationships  understood  are  that 
men  and  women  are  people. 

4.  The  second  stage  in  the  grasp  of  hierarchies  occurs  at 
about  four  and  a  half  years.  The  child  understands 
food-vegetable-potato  and  food-fruit-apple  relationships. 

5.  In  the  final  stage  of  grasping  higher-order  hierarchies 
the  child  can  handle  from  four  or  five  up  to  eight  or 
nine  steps. 

Vinacke  (1951)  and  Mussen  (1963)  speak  of  conceptualization  as 
taking  place  both  horizontally  and  vertically.  The  child's  earliest 
concepts  are  mainly  horizontal,  including  concepts  approximately  equal 
in  inclusiveness,  such  as  dog,  horse,  and  cat;  or  peach,  bread  and 
milk.  At  first  these  concepts  are  usually  "concrete"  in  that  they  are 
tied  to  visible  objects  and  their  external  characteristics.  Once  the 
child  can  talk  about  and  describe  the  various  attributes  of  phenomena, 
they  become  "true  concepts".  This  development  most  often  occurs  around 
four  or  five  years  with  children  defining  concepts  in  terms  of  use  or 
description  at  this  time. 

Later,  during  the  school  years,  children  begin  to  achieve  higher- 
order  (vertical)  conceptualization  which  results  in  recognizing  common 
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elements  in  concepts  and  being  able  to  group  objects  into  categories 
and  classes. 

As  concepts  are  clarified  and  expressed  through  the  medium  of 
language,  it  would  be  expected  that  an  increase  in  vocabulary  under¬ 
standing  must  indicate  an  increase  in  conceptual  understanding. 

Several  authors  (Carroll,  1964,  Vinacke,  1954,  Watts,  1947) 
have  written  of  the  important  role  language  plays  in  intensifying 
the  child’s  awareness  of  specific  features  of  his  environment,  along 
with  the  power  it  gives  the  child  by  enabling  him  to  transfer  to  more 
abstract  thinking. 

Kagan  (1963),  Sigel  (1964),  and  Piaget  (Berlyne,  1967),  see 
the  acquisition  of  verbal  symbols  as  being  developmental,  for  once 
the  child  is  able  to  identify  and  label  objects  he  soon  becomes  able 
to  define  a  object's  manifold  characteristics,  and  later  recognizes 
that  diverse  items  can  be  organized  into  classes  or  categories. 

Research  has  proven  that  many  factors  affect  the  formation  of 
concepts;  however  little  research  has  been  carried  out  to  discover  the 
most  effective  means  of  eliciting  these  concepts  once  a  child  has 
acquired  them. 

It  seems  highly  possible  that  once  a  concept  has  been  developed, 
some  modes  of  symbolic  representation  may  bring  to  the  mind  of  a  child 
more  meaning  than  other  modes  of  representation.  For  example,  it  would 
seem  probable  that  more  meaning  is  evoked  in  the  mind  of  a  three  year 
old  child  when  he  is  presented  with  a  concrete  representation  of  some 
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phenomena,  which  he  can  manipulate  as  well  as  observe,  than  when  he 
is  presented  with  a  pictorial  representation  of  the  same  phenomenon. 
Methods  of  Analyzing  and  Measuring  Concepts  Held  by  Children 

In  an  attempt  to  discover  more  about  children's  concepts, 
various  forms  of  vocabulary  tests  have  been  used  and  with  good  reason. 
Russell  (1956)  states  that  "it  seems  true  that  the  child's  store  of 
concepts  and  his  functioning  vocabulary  are  usually  composed  of  many 
of  the  same  items".  Although  a  child's  knowledge  of  concepts  and  his 
vocabulary  are  not  identical,  a  child's  verbalization  seems  to  be  a 
major  avenue  by  which  to  investigate  his  inner  understandings.  The 
child  has  both  a  'recognition'  vocabulary,  which  enables  him  to  com¬ 
prehend  what  is  said  to  him,  and  a  'recall'  vocabulary  that  he  uses 
to  communicate  his  feelings  and  ideas  to  others. 

It  has  been  pointed  out  that  a  child  is  able  to  comprehend 
language  before  he  is  able  to  verbalize  language.  During  this  stage 
it  is  possible  to  gain  some  idea  of  a  child's  thinking  and  under¬ 
standing  by  noting  his  reactions  to  commands,  requests,  and  cue  words 
such  as  "Give  me  the  .  .  .  .",  or  "Show  me  your  eye",  or  "Go  to  Daddy", 
or  "Stop".  At  this  time  various  tones  of  voice  also  act  as  cues  to 
the  child's  perception  of  what  is  being  expressed. 

Werner  and  Kaplan  (1950a: 115)  claim  that  somewhere  between  nine 
months  and  one  and  one  half  years,  each  child  "crosses  the  threhold  of 
human  speech".  Once  the  child  has  crossed  the  threshold  he  rapidly 
begins  to  acquire  labels  for  the  objects  in  his  immediate  environment. 
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Perhaps  at  first  he  will  have  his  own  unique  label  for  a  concept,  but 
through  contact  with  adults  he  comes  to  associate  conventionalized 
words  with  specific  ideas  or  things.  Adults  aid  this  process  by  fre¬ 
quently  encouraging  children  to  find  or  identify  common  objects  they 
name,  and  later  by  having  the  children  label  those  identified  by  the 
adult . 

Although  this  linguistic  play  may  be  valuable  practice  in  that 
it  helps  correct  and  clarify  hazy  concepts  held  by  the  child,  it  may 
encourage  mere  verbalization  whereby  the  child  has  verbal  symbols  but 
little  or  no  understanding  of  the  concept.  On  the  other  hand,  as 
pointed  out  earlier  by  Serra,  children  often  have  a  real  understand¬ 
ing  of  a  concept  but  are  unable  to  verbalize  it. 

Church  (1961)  speaks  of  several  types  of  tests  that  have  been 
used  to  investigate  various  concepts  held  by  children  once  they  pos¬ 
sess  language;  a  few  of  which  follow: 

1.  vocabulary  tests 

2.  concept-formation  tests 

3.  object-classification  tests 

4.  analogies 

5.  word-context  test 

6.  interpretation  of  proverbs 

7.  the  semantic  differential 

8.  word  association  test. 

Some  vocabulary  tests  are  devised  to  check  the  recognition 
or  passive  vocabulary  of  children  by  merely  providing  a  label  or  a 
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definition  and  asking  the  child  to  select  the  appropriate  phenomena 
from  a  group  of  objects. 

Another  type  of  test  merely  requires  the  subject  to  provide 
a  label  for  an  object  or  picture.  However,  the  most  common  type  of 
test  is  when  the  subject  is  asked  to  provide  a  definition  for  a  spe¬ 
cific  phenomenon.  At  one  time  the  number  of  words  for  which  minimal 
definitions  could  be  provided  or  identified  was  used  as  a  measure  of 
word  knowledge,  whereas  now  most  vocabulary  tests  are  concerned  also, 
with  the  quality  of  definition  provided.  Results  from  an  experiment 
conducted  to  determine  the  quality  of  a  child's  associations  with 
different  words,  led  Russell  (1962:173)  to  conclude  that  "Children's 
vocabulary  abilities  should  probably  be  scored  for  breadth  and  depth 
of  meanings  and  level  of  definition  selected  as  'best',  as  well  as 
by  purely  quantitative  measures". 

The  child's  first  definitions  are  concrete  and  affective  with 
the  child  giving  a  very  personal  and  contextual  meaning  to  a  word, 
often  functional  in  nature,  such  as:  apple  -  "You  eat  it";  bed  - 
"You  sleep  in  it";  shoe  -  "You  wear  it".  At  this  stage  the  word  and 
the  object  are  one  and  the  same  to  the  child,  but  he  is  soon  able  to 
think  of  words  as  symbols  for  objects. 

As  the  child  matures  he  is  able  to  give  definitions  in  the 
nature  of  synonyms  or  class  names.  For  example;  cow  -  "An  animal"; 
helicopter  -  "An  airplane  that  can  land  on  mountains". 
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On  the  basis  of  Green's  (1931)  system  for  classifying  defini¬ 
tions  Feifel  (1949)  devised  a  five-fold  qualitative  classification 
system  that  was  found  to  encompass  all  the  various  definitional  re¬ 
sponses  given  by  children  to  the  words  on  the  Stanf ord-Binet  Vocabulary 
Test:  Form  L.  Feifel  (1949:167)  described  his  categories  in  the 
following  terms: 

One  category  consisted  of  synonym  types  of  responses. 

Another  included  use  and  description  types  of  responses. 

These  were  combined  into  one  category  because  they  were 
found  to  occur  at  approximately  the  same  developmental 
level  in  children.  A  third  category  contained  the  ex¬ 
planation  type  of  response.  A  fourth  one  was  made  up  of 
the  illustration,  demonstration,  inferior  explanation, 
and  repetition  types  of  response.  These  were  included 
together  because  empirical  analysis  also  indicated  that 
they  occurred  at  about  the  same  developmental  level. 

The  final  category  was  composed  of  all  types  of  error 
response. 

Vygotsky  (1962),  Russell  (1956),  Brownell  and  Hendrickson  (1950) 
make  a  clear  distinction  between  the  "process"  and  the  "product"  of 
concept  learning.  Vocabulary  tests  of  the  nature  just  described  may 
be  used  to  discover  the  finished  product  of  concept  learning  as  the 
individual  is  presented  with  a  symbol  and  required  to  illustrate  in 
some  manner  his  understanding  of  the  concept. 

In  order  to  examine  the  "process"  it  is  necessary  to  look  at 
how  concepts  are  formed.  As  concepts  are  essentially  groups  of  re¬ 
lated  sensations,  i.e.  percepts  and  images  with  a  label  attached  to 
them,  categorization  is  an  essential  step  in  the  process  of  attaining 
concepts.  Carroll  (1964:81)  speaks  of  the  first  concepts  formed  by 
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.  .  .  the  perceptual  invariants  of  objects,  sensations, 
sounds  and  feelings  ....  They  are  internal  representa¬ 
tions  of  classes  or  categories  of  experience.  As  the  child 
learns  language,  he  learns  socially  reinforced  names  for 
these  categories  of  experience. 

At  first  the  child's  concepts  are  mainly  concerned  with  common 
objects  in  the  immediate  environment  but,  as  he  matures,  his  concepts 
progress  towards  more  abstract  ideas,  more  accuracy,  and  more  breadth. 

Concept  formation  tests  should  provide  an  opportunity  for  the 
child  to  discriminate  or  abstract  similarities  and  differences  among 
objects,  and  then  generalize  or  synthesize  general  principles  from 
these  particular  instances.  A  frequently  used  test  asks  children  to 
group  objects  into  "like"  groups  and  then  provide  a  reason  for  group¬ 
ing  them. 

Reichard,  Schneider  and  Rapaport  (1944),  and  Church  (1961)  are 
a  few  of  the  writers  in  this  area  who  agree  that  children  are  often 
able  to  make  adult-like  groupings  but  do  not  have  the  verbal  facility 
to  make  explicit  the  principle  of  grouping. 

The  foregoing  statement  indicates  that  in  concept-formation 
tasks,  as  well  as  in  vocabulary  tasks  described  earlier,  the  child's 
comprehension  may  be  somewhat  greater  than  his  ability  to  verbalize 
his  innate  understanding,  so  consequently  both  non-verbal  and  verbal 
responses  should  be  credited.  Some  of  the  schemes  devised  for  look¬ 
ing  at  concept  formation  focus  mainly  on  the  groupings  of  objects 
that  are  made  (Reichard,  Schneider  and  Rapaport,  1944),  whereas  others 
(Welch  and  Long,  1940;  and  Annett,  1959)  focus  mainly  on  the  explana¬ 
tions  given  for  the  groupings. 
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In  the  1950’s  Annett  investigated  how  normal  subjects  most 
readily  classify  familiar  objects,  and  whether  or  not  method  of  classi¬ 
fication  changes  with  age  and  intelligence.  She  found  that  "children 
first  needed  to  analyze  the  characteristics  of  individual  objects  and 
then  look  at  how  objects  are  organized  in  space  before  they  can  attend 
to  significant  similarities".  These  findings  enabled  Annett  (1959:225- 
227)  to  draw  up  the  following  scheme  of  classification  to  correspond 
to  the  order  of  development  found  in  children: 

1.  no  explanation  -  whereby  no  attempt  was  made  to  explain 
grouping;  the  object  just  belonged  "because", 

2.  enumeration  -  whereby  certain  qualities  were  given  for 
each  object  in  turn,  but  no  justification  was  given  for 
placing  them  together, 

3.  contiguity  -  whereby  reasons  were  given  in  terms  of  what 
goes  with  what  in  everyday  experiences, 

4.  similarity  -  whereby  a  characteristic  common  to  all  ob¬ 
jects  included  is  given, 

5.  class  name  -  whereby  a  name  applicable  to  all  objects 
is  given  the  grouping. 

In  looking  at  the  child's  attainment  of  concepts  and  his  ability 
to  express  his  understanding  of  these  concepts,  it  would  seem  advisable 
to  include  tasks  that  would  look  at  both  the  "process"  and  the  "product" 
of  concept  formation. 


II.  PURPOSE  OF  THE  STUDY 

The  purpose  of  this  research  was  to  determine  whether  more  mean¬ 
ingful  concepts  would  be  elicited  when  young  children  were  presented 
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with  concrete  rather  than  pictorial  representations  as  stimulus  cues. 

As  a  means  of  assessing  each  child’s  thinking  with  regard  to 
specific  objects,  it  seemed  imperative  to  include  tasks  that  would 
allow  a  child  to  indicate  his  understanding  of  related  concepts  in  a 
non-verbal,  as  well  as  verbal  manner.  For  this  reason  tasks  requiring 
the  subject  to  provide  identification  (non-verbal),  categorization 
(non-verbal  and  verbal),  and  definition  (verbal)  of  objects  have  been 
incorporated  into  the  test  used  in  this  study. 

Previous  studies  have  indicated  that  concept  formation  is  a  de¬ 
velopmental  process  with  young  children  attaining  and  using  concepts 
in  a  variety  of  ways.  This  study  dealt  with  three,  four  and  five  year 
old  children  to  discover  whether  concrete  three-dimensional  objects 
were  more  meaningful  and  evoked  a  higher  quality  of  responses  than  did 
abstract  pictorial  representations  of  the  same  objects. 

In  the  light  of  findings  of  Bernstein  and  others  (Deutsch,  1965, 
John,  1964,  Kagan,  1966),  it  seemed  reasonable  to  assume  that  the  con¬ 
ceptualization  of  children  would  be  affected  significantly  by  their 
socio-economic  status;  therefore,  children  from  the  two  extreme  socio¬ 
economic  groups  were  considered  in  this  study. 

III.  HYPOTHESES 

The  study  was  designed  to  investigate  whether  or  not  concrete 
stimuli  evoke  more  meaningful  concepts  in  a  child  than  pictorial  stim¬ 
uli,  when  age,  socio-economic  status  and  sex  were  considered. 
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The  following  null  hypotheses  were  tested  in  the  experiment: 

I.  There  is  no  significant  difference  between  concrete  and  pictorial 
representations  as  reflected  in  childrens'  ability  to: 

(a)  identify 

(b)  categorize 

(c)  define. 

II.  1.  There  is  no  signficant  main  effect  for  age,  socio-economic 
status,  sex  and  mode  of  representation. 

2.  There  is  no  significant  two-way  interaction  for: 

(a)  age  and  socio-economic  status 

(b)  sex  and  socio-economic  status 

(c)  mode  of  representation  and  age 

(d)  mode  of  representation  and  socio-economic  status. 

3.  There  is  no  significant  three-way  interaction  for: 

(a)  socio-economic  status,  age  and  mode  of  representation 

(b)  sex,  age  and  mode  of  representation. 

IV.  DEFINITION  OF  TERMS 

For  the  purpose  of  this  study  the  meanings  attached  to  certain 
terms  were  as  follows: 

Concrete  representations.  Objects,  similar  to  but  smaller  than 
real-life  objects,  that  the  child  could  manipulate  as  well  as  observe 
were  referred  to  as  concrete  representations  or  as  concrete  materials. 

Pictorial  representations.  Line  drawings  of  the  concrete  materials, 
similar  to  those  found  in  infant  tests,  reading  readiness  materials,  and 
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first  grade  word  books,  were  referred  to -as  pictorial  representations. 

Definition  task.  Throughout  the  study,  "definition  task"  re¬ 
ferred  to  the  part  of  the  test  which  was  devised  by  the  experimenter 
to  measure  each  subjects’  understanding  of  multiple  characteristics 
of  the  cue  stimuli.  This  understanding  was  determined  by  considering 
the  quantity  (number  of  responses),  and  the  quality  (as  measured  by  a 
revision  of  the  Feifel-Lorge  Qualitative  Scale)  of  the  definitions 
elicited  in  response  to  the  cue  stimuli. 

Categorization  task.  A  second  part  of  the  test  used  in  this 
study  was  referred  to  as  the  categorization  task.  This  task  was  de¬ 
vised  to  determine  the  subjects’  ability  to  see  relationships  among 
a  group  of  cue  stimuli  by  requiring  the  subject  to  select  from  a 
group  of  twelve  phenomena  (either  concrete  or  pictorial),  those  that 
belonged  with  or  were  related  to  the  cue  stimuli. 

Identification  task.  This  referred  to  the  third  part  of  the 
test  which  required  the  subject  to  identify  in  some  suitable  manner 
the  appropriate  cue  stimuli  that  had  been  defined  by  the  experimenter. 

Socio-economic  status.  Gough  (1946:528)  defines  socio-economic 
status  (S.E.S.)  as  ’’the  position  that  an  individual  or  family  occupies 
with  reference  to  the  prevailing  average  standards  of  the  community". 

A  Canadian  scale  for  determining  class  distribution  of  groups  of  people 
in  the  Canadian  social  structure  was  devised  by  Blishen  (1961)  accord¬ 
ing  to  the  combined  standard  scores  for  income  and  years  of  schooling 
of  an  individual.  For  this  study  the  Blishen  Occupational  Scale  was 
used  to  determine  the  socio-economic  status  of  subjects. 
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Verbal  response.  Verbalizations  made  by  the  subject  which  in¬ 
dicated  that  he  had  an  understanding  of  the  concept  presented  were 
referred  to  as  verbal  responses. 

Non-verbal  response.  A  non-verbal  response  referred  to  some 
action  on  the  part  of  the  subject  whereby  he  illustrated  an  innate 
understanding  of  a  concept  by  indicating  in  some  manner  the  stimulus 
that  represented  a  particular  concept,  or  by  making  an  appropriate 
grouping  of  stimuli  that  indicated  a  meaningful  association  of  re¬ 
lated  phenomena. 

V.  DESIGN  OF  THE  STUDY 

Sixty  children  were  selected  from  the  total  population  of  ten 
Edmonton  day  care  centres,  nurseries  and  kindergartens  which  provided 
services  for  three,  four,  and  five  year  old  children.  Each  child  in 
the  total  population  was  assigned  a  socio-economic  status  rating  ac¬ 
cording  to  the  Blishen  Occupation  Scale.  Then  twenty  children  at  each 
of  the  three,  four,  and  five  year  old  level  were  chosen  with  considera¬ 
tion  being  given  to  their  sex  and  socio-economic  status  so  that  equal 
numbers  of  boys,  girls,  high  socio-economic  status  and  low  socio¬ 
economic  status  children  were  included  at  each  age  level. 

During  the  first  testing  session,  the  three-part  test  in  either 
the  pictorial  or  concrete  mode  of  representation  was  administered  by 
the  investigator  to  each  child.  After  a  three  week  interval,  the  in¬ 
vestigator  again  administered  the  matched  test  in  the  alternate  mode 
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of  representation  to  the  same  children. 

The  oral  testing  session  with  each  child  was  recorded,  trans¬ 
cribed,  typed  and  scored  with  the  responses  being  analyzed  according 
to  predetermined  scales  of  classification. 

Statistical  treatment  utilizing  one-way,  two-way,  and  three- 
way  analysis  of  variance  was  made  to  compare  test  results  in  the  two 
media . 


VI.  LIMITATIONS 

The  validity  of  the  findings  of  this  study  was  limited  in  the 
following  ways: 

1.  The  sample  was  restricted  to  include  only  three,  four,  and 
five  year  old  children  attending  some  type  of  preschool  centre  in 
Edmonton;  therefore,  it  was  not  representative  of  the  total  population 
of  three,  four  and  five  year  old  children. 

2.  While  there  is  some  support  for  the  measurement  used  in  the 
present  study,  the  suitability  of  the  stimulus  materials,  procedure  in 
eliciting  responses,  and  the  methods  of  scoring  these  responses  must 
be  accepted  with  caution  since  they  are  being  used  here  for  the  first 
time. 

3.  The  stimulus  cues  planned  for  the  study  were  chosen  as  being 
representative  of  two  arbitrarily  chosen  points  on  the  abstraction 
continuum.  Had  other  points  on  the  abstraction  continuum  been  select¬ 
ed  there  is  no  assurance  that  comparable  findings  would  result. 
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4.  No  tests  of  intellectual  ability  were  administered  to  the 
subjects  in  the  study,  for  it  was  the  purpose  of  the  study  to  determine 
whether  children  perform  at  a  higher  level  when  presented  with  concrete 
materials  than  when  presented  with  pictorial  materials.  Most  intelli- 

o 

gence  tests  suitable  for  administering  to  groups  of  children  rely 
heavily  on  pictorial  stimuli.  This  would  bias  the  results  towards 
those  children  who  could  perform  well  in  response  to  pictorial  stimuli. 

VII.  SIGNIFICANCE  OF  THE  STUDY 

If  the  study  shows  a  significant  difference  between  children's 
ability  to  deal  with  concrete  and  pictorial  representation  in  favor  of 
the  concrete  cues,  the  necessity  for  greater  use  of  concrete  materials 
in  preschool  programs  and  testing  instruments  would  be  strengthened. 

Furthermore,  if  there  is  a  difference  between  children's  abi¬ 
lity  to  deal  with  varying  modes  of  representation  related  to  socio¬ 
economic  status,  it  would  indicate  a  definite  need  for  different 
emphasis  in  programs  for  children  who  are  culturally  deprived. 

By  considering  three  age  groups  it  was  hoped  that  developmental 
trends  could  be  established  that  would  indicate  at  what  age  children 
transfer  from  an  understanding  of  the  concrete  world  to  an  equivalent 
understanding  of  pictorial  representations.  This  knowledge  would 
assist  early  childhood  educators  in  planning  appropriate  experiences 


for  their  classes. 
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VIII.  ORGANIZATION  OF  THE  STUDY 

This  chapter  has  attempted  to  set  the  background  for,  and 
introduce  the  problem  to  be  dealt  with  in  the  present  study.  Hypo¬ 
theses  were  stated;  terms  defined,  organization  of  and  procedure  for 
carrying  out  the  study  discussed;  and  limitations  and  significance  of 
such  a  study  presented: 

The  remainder  of  the  report  is  organized  as  follows: 

Chapter  II:  A  Review  of  Related  Research 

Chapter  III:  The  Design  of  the  Study 

Chapter  IV:  Analysis  of  the  Data 


Chapter  V:  Conclusions,  Implications  and  Recommendations. 


. 


CHAPTER  II 


A  REVIEW  OF  THE  RESEARCH 

The  review  of  the  literature  has  been  divided  into  four  parts, 
with  the  first  part  discussing  the  nature  and  development  of  concepts. 
Language  has  been  found  to  be  a  major  factor  in  formation,  clarifica¬ 
tion  and  means  of  discovering  concepts  held  by  children;  so  part  two 
deals  with  the  role  of  language  as  it  is  related  to  this  study. 

Several  factors  affect  the  development  and  utilization  of  concepts; 
therefore  part  three  deals  specifically  with  the  influence  of  socio¬ 
economic  status,  age,  sex,  and  mode  of  representation  on  the  formation 
and  elicitation  of  meaningful  concepts.  Part  four  looks  at  various 
methods  that  have  been  used  to  analyze  concepts  held  by  children. 

I.  THE  NATURE  AND  DEVELOPMENT  OF  CONCEPTS 

A  child's  understanding  of  the  world  is  closely  related  to  the 
concepts  he  has  developed,  for  they  are  used  as  tools  to  organize  his 
environment  and  attack  new  problems. 

In  emphasizing  the  importance  and  utility  of  concepts,  Bruner 
(1966:155-157)  speaks  of  five  major  achievements  of  concepts: 

1.  Concepts  reduce  the  complexity  of  the  environment, 

2.  Categorizing  is  the  means  by  which  the  objects  of  the 
world  about  us  are  identified, 

3.  Categories  are  based  on  a  set  of  defining  attributes  thus 
reducing  the  necessity  of  constant  learning, 
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4.  Categorizing  enables  a  person  to  extrapolate  attributes 
from  previous  experiences  and  apply  them  to  new  situa¬ 
tions  , 

5.  Categorization  provides  opportunity  for  ordering  and 
relating  classes  of  events. 

Other  authors  such  as  Russell  (1956:122),  state  that  "concepts 
are  the  premises,  foundations,  and  structural  steel  of  our  thinking." 
Sigel  (1964)  also  attests  to  the  importance  of  concepts  as  that  which 
acts  as  an  adaptive  mechanism  through  which  individuals  cope  with 
reality. 

Russell  (1961:885-886)  sees  concepts  as  having  many  dimensions, 
and  describes  the  process  thus:  "They  seem  to  move  along  a  continuum 
from  simple  to  complex,  from  concrete  to  abstract,  from  undifferentiated 
to  differentiated,  from  discrete  to  organized  and  from  egocentric  to 
more  social." 

According  to  Johnson  (1962): 

"formation  of  a  concept  involves  the  development  of 
awareness  of  characteristics  common  to  certain  objects, 
attributes  or  ideas,  so  that  these  objects,  attributes 
or  ideas  have  elements  in  common  and  may  be  grouped  into 
a  separate  category  or  class." 

Many  scholars  (Vygotsky,  1962,  Jensen,  1966,  Piaget,  1926, 
Ausubel,  1966,  Serra,  1953,  and  others)  have  outlined  various  stages  in 
the  formation  of  concepts.  It  is  generally  believed  that  even  though 
the  concept  held  by  a  child  and  an  adult  may  seem  the  same,  the  learn¬ 
ing  process  that  resulted  in  the  concept  is  quite  different. 

Jensen  (1966)  and  Ausubel  (1966)  see  the  initial  stages  of  con¬ 
cept  learning  as  true  concept  formation  whereby  an  individual  "learns 
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the  concept  from  scratch".  Serra  (1953:276)  states  that  "the  more 
direct  the  experience  on  which  the  concept  is  built,  the  greater  will 
be  the  individual's  knowledge  and  understanding  of  that  concept".  In 
discussing  areas  in  a  child's  early  logical  development,  Piaget  (1965: 
14)  claims  "action  on  objects"  as  being  the  child's  most  important 
method  of  learning  during  his  early  years.  Educators  as  early  as 
Erasmus,  Rousseau,  and  Pestalozzi  also  advocated  the  use  of  real  objects 
with  young  children  as  an  effective  means  of  developing  concepts. 

Werner  and  Kaplan  (1950)  speak  of  the  first  concepts  as  being 
"concrete  and  egocentric"  in  that  they  are  tied  either  to  actual  objects 
within  the  child's  immediate  environment,  or  else  have  an  emotional 
impact  upon  him. 

Findings  of  Piaget's  developmental  studies  (1926,  1963)  illus¬ 
trate  that  concrete  concepts  involving  the  immediate  in  time  and  place, 
will  be  formed  earlier  than  abstract.  Piaget  has  formulated  a  series 
of  stages  which  all  children  pass  through  in  terms  of  their  cognitive 
development.  He  refers  to  the  first  stage  as  the  "sensori-motor" 
period  during  which  the  child  acquires  the  basic  concepts  upon  which 
he  bases  his  future  understandings.  Next,  he  refers  to  the  "perceptual 
thought  period"  which  ranges  from  approximately  age  two  to  seven, 
although  he  usually  further  divides  it  into  two  stages.  The  first  of 
these  is  the  "preoperat iona 1  stage"  including  two  to  four  year  olds, 
and  is  characterized  by  the  beginning  of  symbolic  functioning,  egocen¬ 
trism,  judgment  of  objects  on  face  value,  and  categorization  on  the 
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basis  of  single  characteristics.  At  this  level  the  child  has  some 
idea  of  the  classes  objects  belong  to;  but  usually  places  things  to¬ 
gether  because  he  has  seen  them  together  in  earlier  experiences  rather 
than  because  of  their  common  characteristics. 

At  about  four  years,  most  children  move  into  the  "intuitive" 
phase  during  which  they  gain  increased  symbolic  functioning,  ability 
to  think  in  terms  of  classes  and  to  see  relationships.  At  this  stage 
children  are  able  to  discriminate  similarities  and  differences  and  be¬ 
come  increasingly  more  able  to  comprehend  classes  of  objects. 

In  using  Piaget's  terms  of  "discrimination"  and  "generaliza¬ 
tion",  Fowler  (1965:89)  states  that  they: 

.  .  .imply  choosing  among  dimensions  of  reality  to  form 
concepts  about  it.  The  first  discriminations  and  generaliza¬ 
tions  acquired  become  foundation  concepts  upon  which  subsequent 
discriminations  and  generalizations  must  be  erected. 

If  a  child  is  to  develop  deep  and  varied  concepts  it  is  necessary 

that  his  early  strivings  be  reinforced.  Hartup  (1965:275)  states  that 

"children  must  be  helped  to  learn  to  distinguish  between  a  good  try  and 

a  bad  try;  a  good  product  and  a  poor  product".  Instantaneous  feedback 

is  essential,  for  if  a  child  starts  out  wrong  in  his  thinking,  he  is 

likely  to  have  many  difficulties  throughout  his  life.  (Russell,  1956). 

Although  the  child  initially  begins  to  develop  concepts  through 

tactual,  kinesthetic  and  visual  contact  with  objects,  once  he  is  able 

to  employ  words  to  accompany  his  experience  with  an  object,  he  has  taken 

a  big  step  forward  in  being  able  to  discriminate  and  generalize  concepts. 
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II.  THE  ROLE  OF  LANGUAGE  IN  THE  FORMATION,  CLARIFICATION 
AND  MEANS  OF  DISCOVERING  CONCEPTS  HELD  BY  CHILDREN 


Having  looked  at  the  nature  and  development  of  conceptual 
understanding,  it  is  obvious  that  language  is  very  closely  tied  to 
the  quality  of  concepts  that  will  be  formed  and  utilized  by  each  in¬ 
dividual  . 

In  an  introduction  to  one  of  his  studies  Feifel  (1949:155) 


states : 

The  important  role  that  vocabulary  plays  in  human 
mental  life  is  well  established.  The  intimate  con¬ 
nection  between  language  and  thought  proccesses  has 
been  stressed  by  Piaget  who  in  his  work  with  children 
pointed  out  that  words  are  bound  up  with  cognition  and 
are  related  to  concept  formation. 

Bruner  reiterates  this  idea  in  his  introduction  to  Vygotsky’s 
book  Thought  and  Language,  (1962)  : 

For  it  is  internalization  of  overt  action  that  makes 
thought,  and  particularly  the  internalization  of  exter¬ 
nal  dialogue  that  brings  the  powerful  tool  of  language 
to  bear  on  the  stream  of  thought. 

Carroll  (1961)  points  out  that  towards  the  end  of  the  second 
year  of  life  the  normal  child  starts  an  intense  use  of  language  to 
explore  his  relations  with  people  and  things.  He  learns  to  ask  ques¬ 
tions  and  thus  to  seek  help  from  other  children  or  adults  in  learning 
the  names  of  things,  and  learning  the  categories  into  which  his  lan¬ 
guage  orders  the  world. 

Once  a  child  begins  to  use  language  in  learning  and  clarifying 
concepts,  he  can  deal  with  more  complex,  higher-level  concepts. 
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Jensen  (1966),  Vinacke  (1952),  Johnson  (1962)  are  a  few  of  those  who 
discuss  the  close  relationship  between  concepts  and  words.  Johnson 
(1962:471)  states  that: 

"an  individual's  development  of  a  concept  is  dependent 
upon  the  number  of  available  words  bearing  on  the  concept, 
for  if  only  a  few  words  are  available  to  describe  experience, 
objects  or  events  will  be  categorized  in  some  other  way". 

Concept  learning  is  not  merely  a  mechanical  process  whereby  con¬ 
cepts  are  acquired  by  exposure  to  many  experiences,  but  also  governed 
by  each  individual's  ability  to  "creatively  act  on  new  material". 
Vygotsky  (1962)  cites  an  experiment  by  Ach  that  showed  concept  forma¬ 
tion  cannot  be  a  mere  associative  connection,  but  is  a  creative  process 
whereby  a  concept  emerges  and  takes  shape.  Drawing  dissimilar  objects 
together  and  solving  problems  is  usually  dependent  on  an  individual's 
ability  to  use  language,  as  a  mediation  process. 

It  is  at  this  point  that  verbal  mediation  plays  an  integral  part 
in  learning  to  direct  an  individual's  mental  processes  and  helping  him 
to  clarify  concepts. 

Jensen  (1966:144)  emphatically  states  his  view  on  the  importance 
of  language  in  concept  development  in  his  definition  of  verbal  media¬ 
tion: 

.  .  .  it  is  verbal  behavior  which  facilitates  further 
learning,  which  controls  behavior,  and  which  permits  the 
development  of  conceptual  thinking. 

In  his  book  The  Language  and  Mental  Development  of  Children, 


Watts  (1947:53)  states  that: 
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The  words  of  a  well  developed  language  may  be  arranged 
in  a  hierarchy  in  ascending  levels  of  increasing  generality, 
with  those  that  serve  as  labels  for  concrete  particular 
things  at  the  lowest  level  and  those  that  have  reference 
to  the  most  universal  and  abstract  of  concepts  at  the 
highest. 

Ausubel  (1966:160)  also  illustrates  the  important  role  played 
by  language  in  the  following  statement: 

Verbalization  does  more  than  just  attach  a  symbolic 
handle  to  a  concept  so  that  one  can  record,  verify, 
classify  and  communicate  it  more  readily.  It  consti¬ 
tutes,  rather  an  integral  part  of  the  very  process  of 
concept  attainment  itself  ....  when  an  individual 
uses  language  to  acquire  a  concept,  he  is  not  merely 
labeling  a  newly  learned  generic  idea;  he  is  also  using 
it  in  the  process  of  concept  attainment  to  acquire  a 
concept  that  transcends  by  far  in  clarity,  precision, 
abstraction  and  generality,  the  level  of  concept  acquisi¬ 
tion  that  can  be  achieved  without  the  use  of  language. 

It  is  largely  through  the  medium  of  language  that  children 

are  aided  in  establishing  mutual  understanding  with  adults  as  they 

acquire  words  which  symbolize  common  concepts  held. 


III.  FACTORS  AFFECTING  CONCEPT  DEVELOPMENT 


The  Influence  of  Environment  on  Concept  Learning  and  Utilization  of 

Concepts 

Recent  interest  in  special  programs  to  improve  the  educational 
levels  attained  by  culturally  disadvantaged  children,  has  led  to  nu¬ 
merous  studies  on  how  a  child's  environment  affects  his  mental 
development . 

Work  by  Bernstein  (1961,  1965,  1967),  Deutsch  (1963,  1964, 
1965),  Hess  and  Shipman  (1965),  John  (1964),  Johnson  (1962),  and  many 
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others,  all  point  to  the  high  correlation  between  mental  abilities 
and  environment.  Rightly  or  wrongly,  intelligence  tests  rely  heavily 
upon  a  child’s  ability  to  verbalize,  therefore  it  is  held  that  lan¬ 
guage  ability  is  the  major  determinant  in  ascribing  mental  ability  to 
individuals . 

John’s  (1964:266)  study  on  the  ’’social  context  of  language 
acquisition"  found  that  children  from  lower  class  homes  often  ex¬ 
perience  a  paucity  of  verbal  interaction  with  adults  and  are  compelled 
to  learn  most  of  their  language  by  "receptive  exposure"  (hearing) 
rather  than  through  correction  of  their  own  speech.  She  points  out 
that  it  is  through  "repeated  association  of  seeing  and  touching 
objects  and  hearing  its  name  that  a  child  acquires  a  bond  word  and 
referent .  ’’ 

John  (1963:818)  goes  on  to  say  that: 

.  .  .  motor  exploration  can  be  perfected  by  a  child 
on  his  own,  but  language  as  an  effective  internal  pro¬ 
cess  can  only  be  learned  from  others  ....  In  a 
background  rich  in  verbal  skills  the  child  has  a  better 
opportunity  to  learn  the  role  of  speaker  and  listener. 

Many  writers  (Kagan,  1966,  Deutsch,  1965,  and  Ausubel,  1966), 

stress  the  importance  of  parental  availability  in  children's  develop- 

ping  and  testing  their  meaning  of  words  and  concepts.  During  the 

very  early  years,  the  mother  is  usually  the  most  influential,  with 

siblings,  relatives,  neighbors  and  teachers  becoming  progressively 


more  so. 
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In  a  study  by  Hess  and  Shipman  (1965)  on  the  effect  cultural 
environment  has  on  the  lives  and  minds  of  humans,  they  found  that 
mothers  from  varying  socio-economic  status  groups  differed  greatly  in 
the  abstractness  of  their  speech,  as  well  as  the  complexity  and  subt¬ 
leties  included  that  would  allow  for  higher-level  cognitive  procedures. 
At  the  end  of  their  study  they  concluded: 

These  differences  in  verbal  products  indicate  the  extent 
to  which  the  maternal  environment  of  children  in  different 
social  class  groups  tends  to  be  mediated  by  verbal  cues 
and  thus  offer  (or  fail  to  offer)  opportunities  for  label¬ 
ing,  for  identifying  objects  and  feelings,  and  associating 
with  adult  models  who  can  demonstrate  the  usefulness  of 
language  as  a  tool  for  dealing  with  interpersonal  inter¬ 
action  and  for  ordering  stimuli  in  the  environment.  (1965: 

876). 

Hess  and  Shipman  go  on  to  point  out  that  language  and  cognitive 
growth  are  best  fostered  in  family  control  systems  which  offer  and  per¬ 
mit  a  wide  range  of  alternatives  of  action  and  thought.  In  many  lower 
class  homes  such  growth  is  often  constricted  by  systems  of  control  which 
offer  predetermined  solutions  and  few  alternatives  for  consideration 
and  choice.  Ponder  (1965:771)  illustrates  this  by  stating  that  "child¬ 
ren  who  are  the  product  of  homes  where  there  is  little  'instantaneous 
feedback'  or  opportunity  to  label  objects,  often  resort  to  crude, 
general  labels  such  as  'thing'." 

Bernstein  (1961,  1965,  1967)  has  looked  closely  at  the  language 
codes  of  various  groups  of  people,  and  he  contends  that  language  affects 
a  person's  thinking,  behavior,  and  development.  It  is  through  language 
that  a  person  "marks  out  what  is  relevant,  affectively,  cognitively  and 


- 

•  *  n  ' 

;l io  of 

(  : 

.t  ,1n  '  '  '  ■  i  ,  -  ■)  74  ('  <  iii  f  n  tA  ■ 

' 


33 

socially,  and  experience  is  transformed  by  that  which  is  made  rele¬ 
vant"  (1961:317). 

Bernstein  (1965)  and  Johnson  (1962)  are  in  agreement  with  the 
Whorfian  point  of  view  that  higher  levels  of  thinking  are  dependent 
on  language,  with  the  structure  of  language  influencing  the  manner  in 
which  one  organizes  and  understands  his  environment.  Individuals  in 
the  middle  class  have  what  Bernstein  calls  an  "elaborated  code"  which 
gives  direction  to  their  thinking  and  allows  them  to  make  individua¬ 
lized  statements  or  "now  coded"  utterances  which  are  newly  created  to 
fit  each  particular  situation  as  it  arises.  Individuals  from  the  lower 
class  tend  to  use  a  "restricted"  or  "public"  language  code  which  in¬ 
cludes  many  "highly  coded"  utterances  which  are  ready-made,  often  short 
phrases  or  terms  which  refer  to  concrete  rather  than  abstract  stimuli, 
and  are  highly  predictable.  Lower  class  homes  are  often  motor- 
oriented  and  there  is  little  pressure  to  have  the  child  verbalize  his 
unique  experiences.  Frequently  the  shared  identification  of  this  group 
enables  children  and  adults  alike  to  communicate  through  a  system  of 
non-verbal  cues. 

As  labeling,  defining,  and  categorizing  requirements  become 
more  complex  and  related  to  more  diverse  and  varigated  experiences, 
the  child  with  restricted  experiences  and  a  restricted  language  code 
experiences  more  difficulty. 

Vygotsky  (1962)  and  Russell  (1961)  also  see  the  child's  environ¬ 
ment  as  having  a  very  powerful  influence  on  the  development  of  the 
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child's  concepts,  for  adults  supply  ready-made  meanings  for  the  words 
that  direct  generalizations  and  the  formulation  of  concepts,  and  later 
symbolize  them.  John  (1964)  emphatically  states  that  adult  models  are 
crucial  to  the  development  of  this  verbal  mediation  which  allows  for 
high-level  concept  attainment. 

In  the  conclusions  drawn  by  Loban  (1963:89)  after  the  first 
phase  of  his  language  study  of  elementary  school  children,  he  states: 

.  .  .  The  persistently  parallel  variation  of  language 
proficiency  and  socio-economic  status  should  not  be  over¬ 
looked.  It  appears  entirely  possible  that  language  pro¬ 
ficiency  may  be  culturally  as  well  as  individually  determined. 

If  children  reared  in  families  at  the  least  favored  socio¬ 
economic  positions  receive  a  restricted  language  experience, 
if  their  early  linguistic  environment  stresses  only  limited 
features  of  language  potential,  such  children  may  indeed  be 
at  a  disadvantage  in  school  and  in  the  world  beyond  school. 

The  Influence  of  Age  on  Concept  Learning  and  Utilization  of  Concepts 

In  the  light  of  the  developmental  studies  of  Piaget,  (Mussen, 
1963),  and  Kagan  (1963,  1966),  it  is  apparent  that  concepts  formed  by 
young  children  will  differ  from  those  of  adults. 

During  a  child's  first  two  years  of  life,  often  referred  to  as 
the  "sensorimotor  period",  he  is  acquiring  basic  schema  and  learning 
to  orient  himself  to  the  external  world  without  the  aid  of  language. 
Near  the  end  of  the  first  year  the  child  begins  to  make  meaningful 
associations  between  words  and  what  they  stand  for.  Then,  around  the 
age  of  two  the  child  rapidly  begins  to  acquire  a  set  of  symbols  that 
allows  him  to  categorize  and  conceptualize  his  environment,  although 
he  is  still  tied  to  the  immediate,  perceptual  features  of  objects  until 
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Viaacke  (1951)  and  Mussen  (1963)  speak  of  two  kinds  of  con¬ 
ceptualization:  horizontal  and  vertical.  The  child's  earliest  concepts 
are  usually  horizontal  including  concepts  approximately  equal  in  inclu¬ 
siveness,  while  vertical  or  high-level  conceptualization  is  not  usually 
attained  until  during  the  school  years. 

The  Kendlers  (1956,  1963)  see  conceptualization  and  problem 
solving  as  falling  into  a  hierarchy  of  levels.  In  investigating  prob¬ 
lem  solving  in  very  young  children,  they  found  that  children  below  five 
or  six  years  of  age  usually  learn  concepts  through  a  simple  stimulus- 
response  procedure  while  older  children  have  a  mediating  link  whereby 
they  employ  verbal  mediation  in  helping  them  arrive  at  an  appropriate 
response. 

The  findings  of  "recognition  tests"  given  children  by  Welch 
(1940)  and  Sigel  (1953)  showed  that  the  use  of  hierarchic  levels  in 
grouping  material  increases  from  concrete  to  perceptual  steadily  with 
an  increase  in  age. 

Although  Bernstein  (1967)  sees  language  and  concept  attainment 
as  a  developmental  sequence  through  which  each  child  passes  gradually 
becoming  more  capable  of  dealing  with  abstract  concepts,  he  seems  to 
infer  that  children  using  an  elaborated  language  code  would  be  able  to 
transcend  the  concrete  and  use  the  abstract  earlier  than  those  using 
only  a  restricted  code. 

In  summarizing  the  findings  of  a  series  of  investigations  Vygot¬ 
sky  (1962:58)  speaks  of  a  similar  developmental  process: 
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The  development  of  the  processes  which  eventually  result 
in  concept  formation  begins  in  earliest  childhood,  but  the 
intellectual  functions  that  in  a  specific  combination  form 
the  pscyhological  basis  of  the  process  of  concept  formation 
ripen,  take  shape  and  develop  only  at  puberty.  Concept  for¬ 
mation  is  the  result  of  a  complex  activity  in  which  all  the 
basic  intellectual  functions  take  part. 

The  Influence  of  Sex  on  Concept  Formation  and  Utilization  of  Concepts 

In  summarizing  the  influence  of  sex  in  language  development 
studies  up  to  1954,  McCarthy  (1954:580)  states: 

The  vast  accumulation  of  evidence  in  the  same  direction 
from  a  variety  of  investigators  working  in  different  parts 
of  the  country  employing  different  situations  and  methods 
of  observation,  and  employing  different  analyses  and  lin¬ 
guistic  indices,  certainly  is  convincing  proof  that  a  real 
sex  difference  in  language  development  exists  in  favour  of 
girls. 

More  recently,  O’Donnell  (1967:96)  states  that  ’’absence  of 
clear,  consistent  sex  distinctions  can  be  noted  in  recent  reports 
by  Templin  (1957),  Harrell  (1957),  Strickland  (1962),  Loban  (1963), 
Menyuk  (1961,  1963),  and  Riling  (1965). 

In  reporting  the  findings  of  the  first  phase  of  his  longitudinal 
study  on  The  Language  of  Elementary  School  Children,  Loban  (1963:86) 
speaks  of  sex  differences  in  use  of  subordination  which  he  found  cor¬ 
related  highly  with  increase  in  chronological  age: 

The  boys  in  the  low  group  use  consistently  less  subor¬ 
dination  than  the  girls  in  the  low  group.  On  the  other 
hand,  the  boys  in  the  high  group  exceeded  the  girls  in 
four  out  of  the  seven  years  of  the  study. 

In  a  study  comparing  children's  language  with  that  of  their 
textbooks,  Riling  (1965:87)  concluded  that  "When  boys  do  well,  they 
do  better  than  girls;  when  they  do  poorly,  they  are  at  the  bottom  of 
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In  a  recent  vocabulary  study,  Grant  (1965)  made  a  qualitative 
analysis  of  the  responses  made  by  boys  and  girls  to  the  vocabulary  sub¬ 
test  of  the  Stanf ord-Binet  Intelligence  Scale.  Her  findings  revealed 
a  significant  difference  in  favor  of  boys  for  the  use  and  description 
category  of  the  Feifel-Lorge  Fivefold  Qualitative  Classification  Scale. 

After  conducting  a  study  on  the  syntax  of  kindergarten  and  ele¬ 
mentary  school  children,  O’Donnell,  Griffin  and  Norris  (1967)  reported 
findings  that  indicated  many  differences  were  observed  in  the  syntactic 
structures  and  functions  of  language  of  boys  and  girls.  Although  there 
was  great  fluctuation,  it  seemed  that  boys  were  superior  in  several 
aspects  of  oral  speech  whereas  the  girls  were  superior  in  written  lan¬ 
guage  tasks. 

However,  conceptualization  is  not  identical  to  language  so  it 
cannot  be  assumed  that  similar  sex  differences  will  be  found  in  a  study 
employing  conceptual  tasks  of  a  different  nature. 

Sigel  (1966),  in  a  study  on  categorization,  found  that  middle 
class  girls  produced  significantly  more  scoreable  responses  than 
middle  class  boys,  or  lower  class  boys  or  girls. 

In  another  research  project  carried  out  with  children  from  high 
and  low  socio-economic  status  on  modes  of  representational  thought  and 
classification  behavior,  Sigel  (1967)  found  that  a  great  deal  of  in¬ 
consistency  occurred  in  the  responses  of  upper  and  lower  class  girls 
and  boys.  In  his  over-all  analysis,  he  found  that  middle  class  girls 
were  most  consistent  of  all  groups  considered,  in  the  use  of  appropriate 
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responses,  and  consistency  between  pictures  and  objects.  These  results 
seem  to  indicate  that  objects  and  pictorial  representations  of  the  ob¬ 
jects  provide  equivalent  cue  stimulus  for  middle  class  girls. 

The  Influence  of  Mode  of  Representation  Upon  Concept  Learning  and  Uti¬ 

lization  of  Concepts 

There  is  no  question  as  to  the  value  of  concrete  materials  and 
experiences  in  developing  concepts. 

Serra  (1953:276)  advocates  that  "experience  is  necessary  in  order 
to  build  concepts".  Her  findings  from  a  review  of  research  on  factors 
influencing  concept  development  indicate  that  the  more  direct  the  ex¬ 
perience  on  which  the  concept  is  built,  the  greater  will  be  the  indivi¬ 
dual's  knowledge  and  understanding  of  that  concept. 

In  discussing  the  manner  in  which  children  in  the  preoperat ional 
stage  acquire  concepts,  Ausubel  (1966,  1967)  points  out  how  important 
it  is  that  they  be  able  to  discover  the  criterial  attributes  of  objects 
or  events  through  manipulating  them.  Although  school-aged  children 
(those  in  Piaget's  concrete  logical  operations  stage)  can  use  verbal 
mediation  when  they  are  assimilating  new  concepts  they  are  not  yet  ready 
to  deal  in  total  abstractions  and  sometimes  require  an  opportunity  to 
actually  perform  the  necessary  conceptualization  operation  by  coming 
into  contact  with  the  concrete  and  specific  experience. 

A  United  States  Department  of  Health,  Education  and  Welfare 
publication  on  "Educating  the  Disadvantaged  Child"  states  that  "con¬ 
cept  development  in  young  children  depends  largely  upon  motor-sensory 


3/  :1‘  9:' 


J,  i  TI  .  !:.  on 


"*x: 

■ 

’ 

' 

I 

. 

. 


39 


and  exploratory  experiences".  (Mackintosh,  1965).  This  idea  has  been 
purported  over  and  over  by  educators,  but  just  how  important  is  the  use 
of  concrete  materials?  Is  it  sufficient  to  use  concrete  materials  only 
in  the  initial  stages  of  developing  a  new  concept,  or  does  the  presen¬ 
tation  of  a  concrete  object  that  has  three  dimensions  and  can  be 
manipulated,  help  a  child  conjure  a  broader  meaning  for  a  stimulus  cue 
than  a  picture  of  the  object? 

Lewis  (1963:50)  shows  that  as  early  as  age  two,  children  have 
an  equivalent  meaning  for  toy  representations  of  objects  as  they  do 
for  the  real  object.  Does  this  "dominance  of  meaning"  transfer  to 
pictorial  representations  as  well,  or  is  there  a  distinct  difference 
in  children's  ability  to  deal  with  concrete  and  pictorial  representa¬ 
tions? 

In  1939  Osgood  stated  that  "meanings  are  quite  independent  of 
the  stimulus  characteristics  of  the  signs  themselves".  (1952:206). 

In  1954,  Sigel  sought  to  substantiate  Osgood's  statement  experimen¬ 
tally  by  setting  up  a  study  to  discover  if  subjects  would  respond  in 
the  same  fashion  to  three-dimensional  toy  representations,  pictures 
and  word-names  of  meaningful  objects.  He  developed  five  classifica¬ 
tion  tests,  incorporating  essentially  the  same  content  in  all,  but  at 
different  levels  of  symbolic  representation:  toys,  black  and  white 
photographs  of  the  toy  objects,  and  word  names.  The  subjects:  seven, 
nine  and  eleven  year  old  boys,  were  asked  to  group  these  objects 
together  on  the  basis  of  belongingness  or  similarity.  The  results  of 
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Sigel 's  experiment  indicated  that  regardless  of  the  mode  of  represen¬ 
tation  children  tended  to  respond  in  a  similar  fashion.  He  concluded 
that  "the  meaning  of  the  object  was  the  determinant  of  the  children's 
response,"  for  "the  concepts  employed  in  classifying  the  objects  were 
those  which  were  tied  to  the  'meaning'  of  the  object  and  not  to  the 
stimulus  properties  of  the  object  itself".  (1954:206). 

However,  during  a  further  study  on  the  classifactory  behavior 
of  children  from  varying  socio-economic  environments,  Sigel  (1964) 
found  that  lower  class  children  experienced  considerable  difficulty 
classifying  black  and  white  photographs  of  familiar  objects  while  they 
were  able  to  deal  with  the  equivalent  three  dimensional  representation. 
This  led  him  to  question  whether  the  "dominance  of  meaning"  phenomenon 
was  applicable  for  children  of  all  socio-economic  statuses. 

Werner  and  Kaplan  (1963)  claim  that  if  a  person  is  going  to 
function  effectively  in  a  world  of  symbols  such  as  ours,  he  must  be 
able  to  deal  with  objects  varying  in  representational  presentation. 

They  feel  that  inability  to  cope  with  symbols  in  various  modes  of 
representation  may  contribute  to  difficulties  in  school  subjects  such 
as  reading  and  arithmetic  which  rely  on  symbolic  representation. 

In  1966  Sigel  designed  another  experiment  to  determine  whether 
lower-class,  under-privileged  children  utilize  similar  classif icatory 
responses  when  faced  with  three-dimensional  items  or  pictures  of  them. 
Forty-four,  three,  four  and  five  year  old  Negro  boys  and  girls,  twenty 
middle  and  twenty-four  lower  class,  were  given  tasks  in  three  modes  of 
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representation  -  actual  objects,  colored  photographs,  and  black  and 
white  photographs.  Upon  analyzing  the  results  of  this  experiment  Sigel 
(1966:226)  concluded  that: 

.  .  .  middle-class  children  when  able  to  classify  items 
can  transcend  the  mode  of  representation  ....  not  so, 
the  lower  class  children.  They  show  less  consistency  and 
competence,  and  hence  seem  more  confused  by  the  pictorial 
representation  of  an  object  ....  indicating  that  those 
children  have  not  acquired  the  mental  representation  of 
the  object  and  thus  are  unable  to  deal  comparably  with  its 
pictorial  representation. 

In  a  discussion  of  "perception  of  symbolic  forms  and  pictures" 
Gibson  (1960:361)  summarizes  what  had  been  done  in  this  area: 

Although  pictures  of  objects  have  been  used  in  intelli¬ 
gence  tests  and  as  material  for  the  study  of  personality, 
there  has  been  relatively  little  research  on  the  develop¬ 
ment  of  this  kind  of  perception  as  compared  with  "real" 
objects.  Research  with  a  group  of  native  African  child¬ 
ren  whose  culture  included  few,  if  any,  pictures  performed 
relatively  poorly  on  tests  that  had  pictorially  represen¬ 
tative  content.  Experimental  research  might  well  follow 
up  this  lead. 

Could  it  not  be  that  many  children  from  lower  class  homes  are  also 
deprived  of  a  wealth  of  pictures  in  the  form  of  magazines,  books, 
et  cetera? 

Gibson  (1960:362)  goes  on  to  say: 

There  is  no  systematic  research  on  children's  percep¬ 
tion  of  photographs  as  compared  with  line  drawings,  abstract 
geometrical  forms,  and  (at  the  other  end  of  the  scale)  the 
real  objects. 

Although  Sigel's  work  has  been  done  since  Gibson's  statement, 
Sigel  used  photographed  pictures  rather  than  line  drawings  which  are 
so  commonly  found  in  preschool  readiness  material,  infant  tests  and 
primary  materials. 
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IV.  METHODS  OF  ANALYZING  CONCEPTS  HELD  BY  CHILDREN 

Russell  (1961:120)  states  that  "the  clarity  and  completeness 
of  a  child’s  concepts  are  the  best  measure  of  his  probable  success  in 
school  learning,  because  meaning  is  fundamental  to  such  learning. 

Throughout  the  past  century,  several  people  have  chosen  to  study 
childrens’  conceptual  thinking  by  looking  at  the  definitions  given  by 
them  in  response  to  a  stimulus  cue. 

In  discussing  the  value  of  vocabulary  definitions  as  a  means 
of  studying  children’s  conceptual  development,  Wechsler  (1944:99) 
states  that: 

.  .  .  in  defining  a  word,  a  subject  gives  more  than  its 
mere  meaning.  In  many  instances  he  tells  a  good  deal  more 
about  himself,  or  at  least  about  the  quality  and  character 
of  his  thought  processes. 

As  early  as  1869  a  study  in  Germany  sought  to  determine  the 
concepts  held  by  children  entering  grade  one  by  looking  at  their 
vocabulary.  (Hall,  1891). 

In  1904  Chambers  looked  at  the  vocabulary  meaning  held  by  in¬ 
dividuals  from  five  to  twenty-five  years  of  age.  Upon  analyzing  the 
definition  responses,  he  concluded  that  there  was  a  developmental 
hierarchy  with  young  children  often  having  only  a  vague  or  incomplete 
understanding  of  phenomena  unless  it  was  something  found  in  the  im¬ 
mediate  and  familiar  environment  of  the  child. 

In  the  early  part  of  the  twentieth  century,  Kirkpatrick  (Gray, 
1938)  indicated  that  there  is  growth  with  age  not  only  in  vocabulary 
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range  but  in  character  definitions  as  well.  He  found  that  younger 
children  always  define  by  mention  of  some  specific  incident  of  what 
is  done  by,  or  can  be  done  to  an  object;  for  example,  "airplanes  fly", 
or  "a  chair  is  to  sit  on". 

In  developing  a  scale  for  the  vocabulary  section  of  their  in¬ 
telligence  test  Binet  and  Simon  (1916)  made  an  attempt  to  distinguish 
various  levels  of  quality  in  defintions  given.  They  arrived  at  three 
levels:  (1)  no  response,  simple  repetition  or  gesture,  (2)  definition 
by  use,  and  (3)  definition  superior  to  use.  The  first  of  these  levels 
was  considered  at  the  lowest  level  and  received  no  credit,  while  the 
third  was  the  highest  level  and  received  full  credit. 

A  revision  of  the  Simon-Binet  scale  was  made  in  1912  by  Terman 
when  he  made  a  qualitative  distinction  in  the  "definitions  superior 
to  use"  category  by  dividing  it  into  "description"  and  "class  member¬ 
ship". 

In  a  qualitative  study  of  the  first  fifty  words  in  the  S tanf ord- 
Binet ,  Marx  (1928)  concluded  that  highest  quality  definitions  were  of 
the  synonym  and  genus  variety  with  the  lowest  quality  being  those  uti¬ 
lizing  illustration  or  example,  use  and  the  repetition  type  response. 

A  qualitative  study  of  some  magnitude  (718  school  children  and 
110  adults)  by  Green  (1931),  revealed  that  merely  breaking  definition 
responses  into  "use"  and  "superior  to  use"  as  Binet  had  done  in  his 
intelligence  test,  was  inadequate  except  for  distinguishing  wide  dif¬ 
ferences  in  thought  patterns.  She  devised  a  qualitative  classification 
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system  based  on  the  type  of  thought  of  the  child  and  adult  which 
allowed  for  finer  distinctions  both  in  young  childrens’  and  adults' 
responses.  While  Terman  (1912),  and  Binet  and  Simon  (1916)  had  found 
that  the  "use"  definition  was  characteristic  of  six  year  olds,  Green's 
qualitative  scale  accounted  for  even  younger  children's  responses  by 
crediting  "repetition  in  context,  and  demonstration"  if  the  child  was 
able  to  convey  to  the  examiner  that  he  did  have  meaning  for  the  stimu¬ 
lus  cue.  She  also  found  that  young  children  tended  to  be  "concret ist ic" 
in  their  definitions  and  unable  to  make  generalizations. 

During  the  period  from  1939-1941,  Baranyai  (1958)  carried  out 
a  study  with  556  Hungarian  children  aged  eight  to  ten,  by  which  she 
sought  to  trace  the  development  of  verbal  comprehension  of  words  and 
phrases  at  different  age  levels  and  with  different  social  classes. 

Upon  classifying  their  responses  into  four  qualitative  levels  of  mean¬ 
ing  she  found  that  there  was  a  progressive  development  in  thinking 
with  age  from  concrete  to  abstract. 

In  1941  Yacorszynski  published  an  article  that  emphatically 
pointed  out  the  necessity  of  qualitative  scoring  on  vocabulary  tests 
rather  than  the  common  practise  of  giving  equal  credit  to  a  "correct" 
definition  whether  it  was  at  a  high  conceptual  level  or  at  a  rela¬ 
tively  low  conceptual  level. 

At  approximately  the  same  time,  Watts  (1944:53)  advocated  that 
word  definitions  should  be  arranged  in  a  hierarchy  of  ascending  levels 
of  generality  "with  those  serving  as  labels  for  concrete  particular 
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things  at  the  lowest  level  and  those  having  reference  to  the  most  uni¬ 
versal  and  abstract  of  concepts  at  the  highest". 

The  logic  of  Yacorsyznski  and  Watts  prompted  Feifel  in  1949  to 
design  an  experiment  whereby  he  could  look  closely  at  the  definitions 
given  by  a  large  group  of  normal  and  abnormal  adults  in  response  to 
the  forty-five  words  of  the  Terman  Vocabulary  List .  Upon  analyzing 
the  conceptual  level  of  the  responses  in  this  study  and  on  the  basis 
of  Green’s  well  developed  system  for  classifying  the  different  defini¬ 
tions  of  words,  Feifel  grouped  them  into  five  qualitative  categories: 
(1)  synonym- including  modified  synonyms,  (2)  use  and  description  - 
including  definitions  that  either  described  a  function  of,  or  described 
physical  attributes  of  the  phenomena,  (3)  explanation  -  definition 
somewhat  lengthy,  but  essentially  accurate,  (4)  inferior  -  simple 
illustrations,  demonstrations,  inferior  explanations,  repetitions  of 
stimulus  words,  (5)  error  -  all  incorrect  responses. 

The  following  year  Feifel  and  Lorge  (1950)  analyzed  the  verbal 
responses  of  900  children  aged  six  to  fourteen  according  to  the  five¬ 
fold  qualitative  category  scale  Feifel  had  refined.  They  found  that 
younger  children  most  frequently  gave  "use  and  description,  illustra¬ 
tion,  inferior  explanation,  demonstration  and  repetition"  type  answers 
while  the  old  children  more  often  selected  "synonym"  types  of  defini¬ 
tions.  Their  study  indicated  that  there  are  many  possible  ways  of 
correctly  defining  a  word,  some  of  which  are  difficult,  others  compara¬ 


tively  easy. 
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The  findings  of  a  study  carried  out  'by  Gertstein  (1949:366) 
emphasized  the  "relationship  between  the  use  of  language  (as  manifest¬ 
ed  in  a  vocabulary  response)  and  the  underlying  cognitive  processes". 
The  hypotheses  she  tested  were: 

(1)  verbalizing  our  knowledge  of  our  experimental  world 
may  be  indicated  by  the  way  in  which  we  define  nouns. 
Definitions  may  be  given  by  three  methods  (i)  the 
concretistic  or  descriptive  method  (ii)  the  functional 
or  usage  method  (iii)  the  categorical  or  conceptual 
method  (modified  Reichard,  Schneider  &  Rapaport  Scale)^ 

(2)  comprehension  level  exceeds  verbalization  level  in 
defining  words. 

She  found  that  even  though  Reichard,  Schneider  and  Rapaport  (1944) 
had  used  the  aforementioned  three  levels  of  conceptualization  with 
regard  to  solving  performance  problems  of  categorization,  they  could 
effectively  be  applied  to  classifying  verbal  definitions. 

In  1952  Moran,  Moran  and  Blake  designed  an  experiment  whereby 
the  definition  responses  to  the  Wechsler-Bel levue  Vocabulary  List  were 
qualitatively  scored  according  to  the  five-fold  scale  devised  by  Green 
and  modified  by  Feifel.  In  discussing  the  appropriateness  of  this 
particular  scale  for  their  purposes  they  stated: 

There  is  much  evidence  in  the  literature  to  support 
the  contention  that  the  qualitative  scoring  categories. 

Inferior,  Use  and  Description  Synonym  (omitting  the  Ex¬ 
planation  category,  which  does  not  fit  neatly  at  any 
"level")  used  in  this  study  represent  a  hierarchy  of 
conceptual  levels.  Studies  of  language  development  in 
children  report  a  progressive  growth  in  "thought"  pro¬ 
cesses  from  concrete  (Inferior  category)  to  "functional" 

(Use  and  Description  category),  to  the  "abstract" 

(Synonym  category).  (1952:125). 


• 


' 

, 


47 

In  a  study  carried  out  by  Labensohn  in  1967,  the  Feif el-Lorge 
Five-fold  Qualitative  Scale  was  used  to  analyze  definition  responses 

'  1  '  1  •  "  T  ■  - 

in  an  attempt  to  discover  if  socio-economic  status  had  any  effect  on 
the  recognition  and  recall  vocabularies  of  grade  one  children.  Although 
she  found  that  the  responses  of  the  upper  socio-economic  status  (USES) 
children  were  significantly  superior  to  those  of  the  low  socio-economic 
status  (LSES)  children,  there  was  little  difference  displayed  in  the 
number  of  responses  given  by  USES  and  LSES  children  in  the  "use  and 
description",  "explanation"  and  "inferior"  categories.  Labensohn' s 
study  indicated  that  approximately  4  per  cent  of  the  total  number  of 
responses  fell  into  the  "explanation"  category  thus  adding  strength  to 
the  statement  by  Moran,  Moran  &  Blake  (1952)  that  this  category  was  of 
little  use  in  discerning  quality  of  responses. 

The  qualitative  studies  of  vocabulary  carried  out  by  Binet  and 
Simon  (1916),  Terman  (1912),  Green  (1931),  Watts  (1944),  Feifel  and 
Lorge  (1950),  Moran,  Moran  and  Blake  (1952)  and  Labensohn  (1967)  all 
looked  at  and  analyzed  definitions,  in  most  cases  giving  credit  only 
to  the  highest  level  definition. 

Dolch  (1953:189)  points  out  that  although  most  vocabulary  tests 
erroneously  ask  for  only  one  meaning,  a  word  frequently  has  many  mean¬ 
ings  and  each  of  these  meanings  may  be  known  in  varying  degrees  by 
different  people.  For  each  person  meaning  is  developmental  and  it 
should  be  important  to  know  where  any  certain  child  is  in  that  deve¬ 


lopmental  process. 
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Tests  should  tell  us  not  merely  that  a  child  knows  some¬ 
thing  about  a  certain  word,  but  also  how  much  he  knows  about 
it.  Only  then  do  we  know  what  more  he  should  know  and  how 
much  we  can  help  him  develop  that  added  meaning. 

Serra  (1953)  speaks  of  concepts  as  existing  on  a  hierarchy  en¬ 
compassing  various  levels  of  complexity.  The  complexity  of  a  concept 
is  dependent  upon  the  multiplicity  of  experiences  and  degree  of  rela¬ 
tionships  involved.  It  would  seem  to  follow  that  if  an  individual  had 
had  many  experiences  with  regard  to  a  particular  concept  that  many 
meanings  could  be  elicited  upon  presentation  of  an  appropriate  cue 
stimulus.  If  an  individual  had  a  broad  and  varied  meaning  for  a  word, 
it  would  seem  logical  that  he  should  be  allowed  more  credit  than  an 
individual  with  a  very  limited  understanding  of  the  same  concept. 

Qualitative  scoring  systems  do  give  credit  for  ascending  levels 
of  definition,  but,  unless  the  scope  of  meaning  is  considered  as  well, 
a  child  who  referred  to  cow  as  an  animal,  and  received  the  highest 
credit  on  all  qualitative  scales,  might  have  a  poorer  understanding  of 
the  concept  cow  than  the  child  who  knew  that  cows  give  milk  and  cows 
live  on  farms.  The  last  subject  would,  of  course,  receive  a  lower  score 
even  though  his  understanding  of  the  concept  might  be  superior. 

Another  limitation  of  many  vocabulary  tests  is  that  they  often 
expect  and  only  credit  one  correct  response.  In  speaking  of  this  Olson 
(1965)  suggests  that  lower  class  children  have  a  great  deal  of  untapped 
verbal  ability  of  a  highly  imaginative  nature,  but  it  remains  undiscover¬ 
ed  in  our  classrooms,  as  educators  are  too  bound  to  standard  English  and 
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the  correct  responses.  It  would  seem  that  by  crediting  the  child  for 
all  responses  given,  some  of  this  highly  imaginative,  untapped  verbal 
ability  could  be  captured. 

Although  the  method  of  asking  for  definitions  in  response  to 
stimulus  cues  is  a  widely  used  method  of  looking  at  concept  meaning, 
many  investigators  have  also  used  categorization  or  classif icatory 
tasks  to  discern  an  individual's  conceptual  understanding.  Piaget 
(1964)  sees  classification  as  originating  during  the  sensori-motor 
period  even  before  language  is  employed  by  a  child.  Experiments  con¬ 
ducted  by  Hazlitt  (1930:360)  have  led  her  to  claim  there  is  no  minimum 
age  limit  in  relation  to  the  process  of  thinking  beyond  that  imposed  by 
the  lack  of  experience. 

In  1943  Reichard,  Schneider  and  Rapaport  used  in  the  Goldstein- 
Weigel  Color  Sorting  Test  as  a  means  of  studying  concept  formation  in 
children.  They  justified  the  use  of  a  classification  task  in  studying 
concept  formation  with  the  following  statement:  "  .  .  .  it's  the 
realization  of  what  things  belong  together"  that  seems  to  be  involved 
in  every  intellectual  function.  (1944:156).  The  results  of  their 
experiments  seemed  to  indicate  that  there  are  three  levels  of  conceptual 
development:  (1)  the  concretist ic ,  (2)  the  functional,  and  (3)  the  con¬ 

ceptual.  A  brief  description  of  these  levels  follows: 

1.  concretistic  -  the  most  primitive  level;  objects 
grouped  on  the  basis  of  non-essential,  incidental 
features,  such  as  banana  and  apple  because  they 
both  have  skin, 


. 
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2.  functional  -  grouped  because  of  common  function  or 
use,  such  as  banana  and  apple  because  they  are  both 
to  eat, 

3.  conceptual  -  grouped  on  the  basis  of  an  abstract 
definition  as  banana  and  apple  because  they  are 
both  fruit. 

In  1953,  Kruglov  carried  out  a  study  to  investigate  the  possi¬ 
bility  of  examining  qualitative  differences  in  the  vocabulary  of 
children  aged  six  to  nine,  by  use  of  a  recognition  test.  In  support 
of  using  a  multiple-choice  recognition  test  to  discover  if  children 
recognize  more  ’mature'  definitions  (i.e.  those  at  higher  developmental 
levels),  as  better  than  definitions  characteristic  of  his  own  develop¬ 
mental  level,  when  both  types  of  definition  are  presented  to  him,  she 
states : 

Studies  have  shown  that  a  person's  recognition  vocabulary 
exceeds  his  recall  vocabulary  as  far  as  vocabulary  range  is 
concerned.  In  the  same  way  a  child  may  recognize  a  defini¬ 
tion  at  a  more  'mature'  level  and  choose  it  as  the  best 
definition  of  a  word,  even  though  he  does  not  himself  define 
the  word  at  that  level.  (1953:  230). 

The  multiple-choice  vocabulary  test  was  constructed  so  as  to  include 
definitions  at  the  five  levels  represented  in  the  Feifel-Lorge  Quali- 
tative  Scale:  synonym,  explanation,  use  and  description,  repetition- 
illustration-  inf  erior  explanation  and  errors.  Kruglov's  findings 
indicated  that  even  the  younger  child  had  the  opportunity  to  choose 
concrete  definitions.  She  concluded  that  her  findings  closely  paral¬ 
leled  those  obtained  by  Feifel  and  Lorge  in  their  study  of  qualitative 
differences  in  vocabulary  responses  to  a  recall  type  test. 
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In  the  late  1950's  Annett  set  up  an  experiment  to  trace  some 
aspects  of  the  growth  of  some  common  class  concepts.  Three  hundred 
and  three  children,  aged  five  to  eleven,  were  asked  to  sort,  classify 
and  explain  their  sortings  of  sixteen  pictures  of  common  objects.  A 
wide  variety  of  sortings  in  number  and  content  was  made  by  the  child¬ 
ren;  five  and  six  year  olds  frequently  making  no  sortings  at  all, 
seven  and  eight  year  old's  sorting  the  cards  into  pairs,  while  the 
group  nine  years  and  over  made  four  or  five  groupings.  Annett  clas¬ 
sified  the  explanations  for  groupings  according  to  the  following 
scheme : 

1.  No  explanation  -  This  group  includes  no  response, 
and  assertions  that  the  objects  belong  together 
without  explaining  how. 

2.  Enumeration  -  These  explanations  give  facts  about 
each  object  in  turn,  but  different  facts  about 
each  one.  The  statements  do  not  explain  how  the 
objects  belong  together;  but  they  are  quite  dis¬ 
tinct  from  those  called  'no  explanation'. 

3.  Contiguity  -  These  explanations  relate  the  objects 
together  in  a  direct,  concrete  interaction.  The 
following  types  of  contiguity  are  possible:  place, 
time,  animal  activity,  human  activity,  and  serial 
contiguities. 

4.  Similarities  -  A  characteristic  which  is  common  to 
the  objects  is  given.  The  characteristics  may  be 
grouped  as  follows: 

i)  place  ii)  activity  iii)  human  activity 
iv)  structure 

5.  Class  Name  -  A  class  name  is  given,  e.g.  'Creatures,' 
'Machines',  'Household  things.'  The  names  may  not  be 
entirely  appropriate;  the  animals  might  be  called 
'Pets'  and  the  vehicles  'Toys'.  (1959:225-227). 


. 
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V.  SUMMARY 

Part  one  of  this  chapter  discussed  the  nature  and  development 
of  concepts  in  young  children.  The  important  role  language  plays  in 
the  formation  and  clarification  of  concepts  was  put  forth  in  part  two 
along  with  a  brief  discussion  of  possible  ways  language  could  be  used 
to  measure  conceptual  understanding.  Part  three  dealt  with  the  in¬ 
fluence  socio-economic  status,  age,  sex  and  mode  of  representation 
might  have  on  concept  development  and  utilization,  while  the  last 
part  reviewed  methods  that  have  been  used  to  analyze  and  measure 
concepts  held  by  children. 
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CHAPTER  III 


THE  DESIGN  OF  THE  STUDY 

In  this  chapter  the  design  of  the  study  is  outlined  including 
the  sample,  the  pilot  study,  the  testing  instrument,  the  testing  pro¬ 
cedure,  principles  of  scoring  responses,  and  the  method  used  for 
analyzing  data. 

I .  THE  SAMPLE 

The  subjects  for  this  study  were  a  stratified  random  sample 
chosen  from  the  combined  population  of  ten  Edmonton  Day  Care  Centres 
and  Nursery-Kindergartens  which  provide  services  for  three,  four  and 
five  year  old  children.  Initially,  all  day  care  centres,  kindergartens 
and  nursery  schools  listed  in  the  Edmonton  Telephone  Directory  were 
contacted  by  the  investigator. 

Those  centres  providing  services  for  three,  four  and  five  year 
old  children  were  asked  if  they  would  be  willing  to  participate  in  the 
study  as  briefly  outlined  during  the  conversation.  A  follow-up  letter 
was  sent  to  the  directors  who  had  indicated  a  willingness  to  partici¬ 
pate.  (See  Appendix  A).  The  name,  age,  sex  and  parents'  occupation 
of  each  student  attending  the  centres  participating  was  provided  by 
the  director  of  each  centre. 

Each  child  was  assigned  a  socio-economic  status  rating  according 
to  the  Blishen  Occupational  Scale  (1961),  with  sixty  children  from  the 
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two  extremes  of  the  Socio-economic  scale  being  selected  for  the  study. 

The  socio-economic  status  of  each  child  was  determined  by  taking 
the  average  score  of  each  child’s  parents  as  calculated  on  the  Blishen 
Occupational  Scale.  In  cases  of  only  one  parent,  that  parent's  score 
was  used. 

The  total  population  of  the  ten  participating  centres  was  divid¬ 
ed  into  three  groups;  three,  four,  and  five  year  olds.  These  age  groups 
were  further  divided  into  representative  groups  of  high  and  low  socio¬ 
economic  status,  boys  and  girls.  Equal  numbers  of  subjects  were  chosen 
from  each  of  the  twelve  groups,  resulting  in  thirty  low  socio-economic 
status  children  and  thirty  high  socio-economic  children;  thirty  boys 
and  thirty  girls;  twenty  three  year  olds,  twenty  four  year  olds  and 
twenty  five  year  olds. 

II.  THE  TEST 

The  test  was  designed  by  the  investigator  to  assess  variation 
in  the  subjects  ability  to:  (a)  identify,  (b)  classify,  and  (c)  de¬ 
fine,  when  presented  with  two  different  modes  of  representation;  (i) 
concrete  objects,  and  (ii)  pictorial  representations. 

A  description  of  the  three  tasks  which  are  embodied  in  the 
test  follow: 

Description  of  Materials  Used 

The  pictorial  representations  consisted  of  eighteen  black  and 
white  line  drawings  of  familiar  objects,  similar  in  design  and  detail 
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to  those  commonly  found  in  infant  tests,  reading  readiness  materials, 
and  first  grade  workbooks.  (See  Appendix  B). 

The  concrete  objects  consisted  of  a  collection  of  eighteen  models 
of  familiar  articles,  varying  in  color,  size  and  material.  (See  Appen¬ 
dix  B)  . 

Organization  of  Test  Materials 

The  general  format  of  the  test  remained  constant  for  each  mode 
of  representation  with  concrete  objects  being  used  at  one  testing  ses¬ 
sion  and  pictorial  representations  at  the  other. 

A  description  of  the  three  tasks  which  were  embodied  in  the  test 

follow: 

Task  I  :  Definition 

Six  stimulus  cues  (either  pictorial  or  concrete)  were  presented 
to  the  child  one  at  a  time  and  he  was  asked  to  "define”  each  item  in 
terms  of  the  following  questions: 

"What  is  this?" 

"Can  you  tell  me  all  about  the  _ ?"  (Whatever  the  child 

called  the  cue  stimulus  was  used  to  fill  in  the  blank.) 

If  the  child  responded  with  only  a  few  meaningful  characteristics,  the 

experimenter  said: 

"Tell  me  more  about  the  _ .",  or  "Tell  me  something  else.", 

or  "Is  there  anything  else  you  know  about  _ ?" 

If  the  child’s  responses  were  misinformed  or  ambiguous,  the  following 

questions  were  used: 

"What  do  you  mean?",  or  "Tell  me  more  about  that." 
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Task  IX  :  Categorization 


1.  Twelve  stimulus  cues  (either  pictorial  or  concrete): 


shoe 

saw 


apple 

cow 


turtle  dress  scissors  bread 

stove  airplane  bed  train 


were  placed  before  the  subject  so  that  no  two  members  of  the  same  class 
were  juxtaposed.  The  subject  was  asked  to  name  the  stimulus  cue  as  it 


was  placed  on  the  table: 

(a)  to  insure  that  he  was  familiar  with  the  object,  and 

(b)  to  insure  that  his  attention  had  been  focused  on  each 
stimuli . 

2.  Following  the  labeling  of  the  stimuli,  the  subject  was  told 
that  he  and  the  investigator  were  going  to  play  a  new  game  utilizing 
some  of  the  other  stimuli  still  remaining  in  the  box.  The  directions 


were 


as  follows: 

(toys  ) 

"In  the  box  there  are  some  (pictures)  that  belong  with  some 
of  these  (pointed  to  objects  on  the  table).  When  I  show  you 
the  object,  I  want  you  to  look  at  it  carefully,  then  look  at 
all  the  pictures  or  objects  on  the  table  and  find  the  ones 
that  go  with  it . " 


Then  the  six  new  cue  stimuli: 


corn  truck  jeans 

elephant  hammer  chair 

were  presented  to  the  subject  one  at  a  time.  After  each  one  had  been 


presented  to,  and  labeled  by  the  subject,  the  following  directions 
were  given: 

"Look  over  all  the  pictures  or  objects,  that  are  here.  Now 
find  the  ones  that  are  the  same  or  like  this  in  any  way." 
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If  no  response  was  given,  the  instructions  were  repeated  with  slight 
variations  in  wording  to  insure  that  the  subject  understood  the  task 
he  was  expected  to  perform: 

"Look  over  all  the  objects  (or  pictures)  that  are  here  and 
find  all  the  ones  that  belong  together  with  this  one." 

or 

".  .  .  go  together  with  this  one." 


or 


"Which  of  these  (indicating  the  pictures  or  objects  laid 
out  on  the  table)  go  with  this  one  (cue  stimulus)?" 

When  the  child  appeared  to  have  finished  selecting  items  to  go  with 

the  cue  stimulus,  he  was  asked: 

"Have  you  got  all  the  ones  you  want  to  put  with  this  one?" 

or 

"Are  there  any  more  that  are  something  like  these  (indi¬ 
cating  the  group  he  had  already  formed)?" 

3.  Upon  indicating  that  he  had  finished,  the  subject  was  asked 
to  explain  the  reason  he  had  grouped  together  the  items  he  had  selected. 
Some  or  all  of  the  following  questions  were  used  to  elicit  a  response: 
"Now  can  you  tell  me  how  these  things  go  together?" 
or 

"How  are  these  things  all  alike?" 
or 

"How  are  the  _ ,  and  _  all  alike?"  (filling  in 

the  blanks  with  the  names  of  the  items  the  child  had  grouped 
together) . 


i  i  ...  1  '  _  i  -  1  bn  i  i 
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Task  III  :  Identification 

The  third  task  required  no  verbal  response  on  the  part  of  the 
child,  however  it  was  necessary  for  the  child  to  recognize  and  compre¬ 
hend  the  verbal  symbols  used  by  the  experimenter  in  order  to  respond 
to  the  test  items. 


1.  For 

this  task  twelve  of  the  eighteen  stimuli  used  in  ’Task 

I  and  II'  were 

removed  from  the  table  leaving  a  group  of  six  cue 

s  t imu 1 i : 


..  shoe 

either 

apple 

bed  turtle  dress  scissors  cow 

saw  train  or  bread  airplane  stove 

Three  definitions  in  the  form  of  questions,  had  been  prepared 
for  each  of  the  six  cue  stimuli  based  on  a  hierarchy  of  levels  of  con¬ 
ceptualization  from  abstract  to  concrete: 

(a)  synonym  of  class  name 

(b)  explanation  or  use 

(c)  demonstration,  repetition,  illustration  or  inferior 
explanation  . 

Two  examples  of  the  questions  follow: 


’train’  1. 

Can  you  find  a  vehicle  of  transportation? 

2. 

Can  you  find  something  that  runs  on  tracks? 

3. 

Can  you  find  the  train  engine? 

’shoe’  1. 

Can  you  find  a  piece  of  clothing? 

2. 

Can  you  find  something  a  person  would  wear? 

3. 

Can  you  find  something  you  put  on  your  feet? 

2.  The  experimenter  then  presented  the  child  with  the  highest 
level  definition  for  each  of  the  cue  stimuli,  one  at  a  time,  asking 
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the  child  to  indicate  which  of  the  six  stimuli  on  the  table  had  been 
defined . 

The  child  was  free  to  give  the  verbal  name  or  merely  point  to 
the  correct  object.  If  the  subject  was  unable  to  respond,  or  failed  to 
respond  correctly  to  the  highest  level  definition;  the  next  highest 
level  was  given.  Likewise,  if  the  correct  response  was  not  given  to 
the  second  level  definition,  the  third  and  most  concrete  definition 
was  given. 

Justification  of  Test  Materials 

Although  three  age  levels  were  being  tested,  the  same  form  of 
test  and  procedure  of  administration  was  used  for  each  age  level. 

Gibson  (1960:322)  justifies  this  procedure: 

A  developmental  study  can  be  defeated  by  too  free  adapta¬ 
tion  for  different  ages.  Instructions  should  be  kept  essentially 
the  same.  A  developmental  study  has  the  necessity  of  choosing 
the  most  appropriate  technique  and  sticking  to  it  for  all  age 
levels. 

In  similar  studies  done  by  Sigel,  (1953,  1954)  plastic  and  metal 
toy  representations  in  a  variety  of  colors  were  used.  Sigel  found  that 
the  children  based  their  groupings  primarily  on  meanings  of  the  objects 
and  not  on  properties  such  as  'color,  texture,  size  or  material'.  He 
refers  to  this  phenomenon  as  the  "dominance  of  meaning",  and  concluded 
that  children  were  not  significantly  affected  by  the  incongruity  of 
toy  representations  as  cue  stimuli.  In  reporting  later  studies  (1966, 
1967),  Sigel  found  that  mode  of  representation  did  make  a  difference 


for  children  from  low  socio-economic  areas. 
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The  words  chosen  for  use  in  the  test  were  of  necessity  those 
that  could  be  represented  in  miniature  objects  as  well  as  clearly  por¬ 
trayed  by  line  drawings.  The  frequency  count  for  each  of  the  words 
used  in  the  test  was  consistently  high  on  Kolson's  "Vocabulary  List 
for  Kindergarten  Children",  (I960). 

III.  PILOT  STUDY 

A  pilot  study  was  carried  out  during  March  to  determine  the 
suitability  of  the  instrument,  appropriateness  of  questioning  tech¬ 
niques,  methods  of  recording  and  scoring  responses  and  the  time 
required  for  the  administration  of  each  section  of  the  test. 

In  order  to  obtain  a  full  range  of  responses  from  a  wide  variety 
of  children;  four  three  year  olds  from  Awram's  Day  Nursery,  six  five 
year  olds  from  the  Edmonton  Readiness  Centre,  and  six  six  year  old 
students  from  a  grade  one  class  in  the  Edmonton  Public  School  System 
were  included  in  the  pilot  study. 

In  a  discussion  on  methods  of  investigating  conceptualization, 
Vinacke  (1952:117)  stated  that  "it  is  necessary,  in  order  to  under¬ 
stand  the  concepts  of  children,  to  judge  from  the  child's  standpoint, 
not  that  of  an  adult".  To  avoid  not  giving  credit  to  a  grouping  which 
seemed  logical  and  could  be  explained  as  logical  by  a  child,  it  was 
deemed  necessary  to  have  several  children  categorize  and  explain  their 
reason  for  grouping  the  materials  to  be  used  in  the  study.  By  includ¬ 
ing  six  year  olds  in  the  pilot  study,  it  was  felt  there  would  be 
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greater  variety  in  the  categories  formed  than  if  only  three,  four  and 
five  year  olds  were  included,  and  furthermore,  the  categories  thus 
formed  would  be  more  child-like  than  categories  that  an  adult  might 
form.  If  a  logical  explanation  was  given  for  any  of  the  groupings 
made  in  the  pilot  study,  those  groupings  were  accepted  as  logical  and 
credited  in  the  major  study.  For  instance  in  the  pilot  study  'corn 
and  cow'  were  frequently  grouped  together  because  "cows  eat  corn".  As 
this  had  been  explained  as  a  logical  grouping  in  the  pilot  study,  cre¬ 
dit  was  given  to  such  a  grouping  in  the  major  study  even  if  the  subject 
was  unable  to  give  a  verbal  reason  for  grouping  those  two  items  together. 

As  an  outcome  of  the  discussion  in  Chapter  II  on  quality  and 
scope  of  responses  and  variety  of  'correct'  responses  possible,  it  was 
decided  to  examine  various  procedures  for  scoring  responses.  The 
Feifel-Lorge  Qualitative  Classification  of  Responses  had  been  used  in 
several  vocabulary  studies  (Moran,  Moran  and  Blake,  1952,  Kruglov, 

1953,  Grant,  1965,  and  Labensohn,  1967),  and  it  was  felt  to  be  an 
adequate  guide  for  a  system  of  scoring  for  the  present  study.  A  com¬ 
plete  outline  of  the  Feifel-Lorge  Qualitiative  Classification  of 
Responses  can  be  found  in  Appendix  C. 

Four  rating  systems  were  experimented  with  in  the  pilot  study 
to  determine  which  was  the  most  suitable  for  the  major  study.  A  brief 
explanation  of  each  follows: 
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Scale  1  :  Feifel-Lorge  Qualitative  Classification  of  Responses 

Category  Marks 

Synonym  category  4 

Explanation  category  3 

Use,  Description  and  Use  and  Description  Category  2 

Demonstration,  Repetition,  Illustration  and  Inferior 
Explanation 

Incorrect  Demonstration,  Misinterpretation,  Wrong 
Definition,  Clang  Association,  Repetition  without  0 

Explanation,  Omits 


Of  the  total  definition  given  in  response  to  each  cue  stimuli, 
the  highest  level  definition  or  response  given  was  scored.  For  example 
let  it  be  assumed  that  the  following  definitional  response  had  been 
given  for  "cow"  ; 


(i)  it  goes  'moo' 

(ii)  get  milk  from  them 

(iii)  animals  that  live  on  farm 

(iv)  go  to  store  and  get  milk 

In  this  case  the  definition  "animals  that  live  on  farm"  is  used 
as  a  synonym  or  class  name  which  is  the  highest  level  definition;  there 
fore  ’four'  marks  would  be  given  for  that  response  and  the  other  defini 
tions  would  be  disregarded. 

Scale  2  :  Feifel-Lorge  Qualitative  Classification  Scale  -  'Accumulative 

Score * 

The  scale  used  in  Scale  1  was  again  used  for  Scale  2,  however, 
each  response  was  assigned  a  mark  and  an  accumulative  score  was  given 
for  the  total  response  to  each  cue  stimulus.  For  example,  if  the  fore¬ 
going  responses  for  "cow"  had  been  given,  the  following  score  would 


r  *  ‘  c  n  => 


-  ‘‘>3  _  tZ  h  £  1  ' 


I  ,s  •  •  '  i  '  y 

.  ii  s  iuo  /  :i  >  i  )  -x  3  r 


63 


have  been  obtained: 

(demonstration)  -  1  mark 

(use)  -  2  marks 

(synonym)  -  4  marks 

(inferior  expla-  -  1  mark 

nation;  but  shows 
an  understanding 
of  relationship  be¬ 
tween  cow  and  milk) 

Total  score  -  8  marks 

Scale  3  :  Revision  of  Feifel-Lorge  Qualitative  Classification  Scale 

This  scale  was  devised  by  combining  the  'explanation*  and  'use- 
description'  categories  found  in  Scale  1.  It  was  found  that  it  was 
often  difficult  to  distinguish  between  the  two  categories,  and  from 
studies  cited  in  Chapter  II  it  was  seen  that  the  'explanation'  category 
was  of  little  use  in  distinguishing  varying  levels  of  conceptual  abi¬ 
lity.  Scale  3  was  as  follows: 

Category  Marks 

Synonym  category  3 

Explanation,  and  use-description  category  2 

Demonstration,  repetition,  illustration  and  ^ 

inferior  explanation 

Incorrect  demonstration,  misinterpretation  ...  0 

As  in  Scale  2,  each  response  made  by  the  subject  to  each  cue 
stimuli  was  scored  and  a  cumulative  mark  was  given  for  the  total  re¬ 
sponse.  The  total  score  for  the  foregoing  definitional  response  to 
"cow"  would  be  as  follows:  (i)  -demonstration  -  1  mark;  (ii)  -expla¬ 
nation-use  -  2  marks;  (iii)  -synonym  -  3  marks;  (iv)  -inferior 


(i)  it  goes  'moo' 

(ii)  get  milk  from  them 
(iii)  animals  that  live  on  farm 
(iv)  go  to  store  and  get  milk 
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explanation  -  1  mark;  with  a  total  of  7  marks. 

Scale  4  :  Number  of  Responses  -  Qualitative  Score 

This  score  is  merely  the  total  number  of  scorable  responses 
given  for  each  cue  stimulus.  For  example,  in  the  previous  example  of 
responses  to  "cow",  four  scorable  responses  were  given,  therefore  a 
total  score  of  "4"  would  be  credited  as  the  'quantitative'  score,  for 
the  cue  stimuli  "cow". 

A  comparative  analysis  of  the  four  scoring  systems  used  in  the 
pilot  study  revealed  that  there  was  a  correlation  significant  at  the 
.01  level  between  all  four  scales,  with  the  correlation  between  Scale 
2  and  Scale  3  approaching  perfect  correlation  (0.9923). 

When  Scale  1  was  used  the  order  ranking  of  subject  was  quite 
different  which  would  indicate  that  just  scoring  the  highest  level 
responses  gives  quite  a  different  picture  of  a  child's  total  understand¬ 
ing  of  a  word,  than  when  one  scores  each  response  made  by  the  child. 

The  total  number  of  responses  given  by  each  child  (Scale  4), 
correlated  highly  with  the  rating  on  Scales  2  and  3,  therefore  indi¬ 
cating  that  the  more  verbal  the  child  was,  the  higher  the  score  he 
would  attain  on  Scales  2  and  3. 

The  relatively  high  correlation  of  all  rating  scales  (1,  2,  3 
and  4)  would  indicate  a  high  relationship  between  quality  and  quantity 
of  definitional  responses. 

In  comparing  the  correlation  between  the  various  rating  scales 
and  age  it  was  found  that  there  was  a  high  correlation  (p  =  .01)  between 


' 


. 

•  *  -  u 


65 


age  and  scales  2,  3,  and  4,  whereas  there  was  little  correlation 
between  Scale  1  (giving  credit  to  highest  level  only)  and  age.  As 
pointed  out  in  Chapter  II,  one  would  expect  ability  to  define  and 
categorize  conceptual  meanings  to  increase  with  age.  However,  it 
would  seem  that  scoring  only  the  highest  level  response  does  not 
indicate  any  developmental  trend  whereas  scales  2,  3,  and  4  could. 

On  the  basis  of  the  findings  of  the  pilot  study  and  informa¬ 
tion  gained  from  previous  studies  it  was  decided  to  adopt  Scale  3  for 
use  in  the  major  study.  Scale  4  was  also  retained  so  both  quality 
and  quantity  of  verbal  responses  could  be  examined. 

The  Annett  Scheme  of  Classification,  as  outlined  in  Chapter 
II,  was  found  to  be  suitable  for  scoring  the  subjects  grouping  and 
explanations  of  the  Classification  Task. 

During  the  pilot  study  it  was  found  that  by  using  two  or  three 
sample  questions  before  the  actual  testing  situation  began,  all  sub¬ 
jects  became  familiar  with  the  testing  procedure  and  seemed  to  understand 
what  was  expected  of  them.  The  questioning  techniques  as  described  in 
Section  II  of  this  chapter,  were  found  to  be  suitable  for  use  with  young 
children  and  the  subjects  seemed  to  enjoy  talking  about  and  working 
with  the  materials  used  in  the  experiment. 

IV.  DATA  COLLECTION 

Conditions  of  testing  were  held  as  constant  as  possible  for  all 
subjects  with  the  experimental  material  being  administered  to  each 
child  by  the  researcher.  Care  was  taken  to  insure  that  the  testing 
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situation  was  agreeable  to  the  subject,  and  to  eliminate  as  many  ex¬ 
ternal  distractions  as  possible,  the  subject  was  taken  to  a  separate 
room  or  area  of  the  centre  which  he  was  attending. 

The  administration  of  the  two  sections  of  the  test  was  given 
three  weeks  apart  and  counterbalanced  so  practice  effects  would  not 
be  systematic. 


The  following  schedule  was  followed: 

3  year  olds  4  year  olds  5  year  olds 
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Concrete  stimuli  were  presented  to  half  of  the  subjects  from  each 
of  the  socio-economic  groups  being  considered,  controlling  to  ensure  that 
half  of  the  children  at  each  age  level  were  included,  but  selecting  ran¬ 
domly  the  particular  children  to  be  tested.  The  pictorial  representation 
section  was  presented  to  the  other  half  of  the  subjects.  After  a  period 
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of  three  weeks  the  alternate  section  of  the  test  was  presented  to  the 
subjects  in  the  same  manner. 

In  a  similar  study,  Sigel,  Anderson  and  Shapiro  (1966)  claimed 
that  even  as  short  a  time  as  one  week  was  sufficient  between  administra¬ 
tions  of  the  tests  to  counteract  any  practice  effect  when  dealing  with 
preschool  children. 


V.  PRINCIPLES  OF  SCORING 

For  each  of  the  three  tasks  in  the  test;  identification,  clas¬ 
sification,  and  definition,  a  separate  scoring  system  was  formulated. 
Previously  used  scoring  systems  were  studied  and  revised  to  provide 
suitable  systems  for  the  present  study.  Each  is  described  below: 

Task  I  :  Definitions 

Qualitative  Score.  The  child's  ability  to  provide  a  definition 
with  multiple  characteristics  for  each  object  and  the  equivalent  pic¬ 
ture,  was  rated  according  to  a  modification  of  the  Feifel-Lorge 
Qualitative  Classification  of  Responses  as  described  earlier  in  this 
chapter  in  Section  III. 

Rather  than  giving  credit  only  to  the  child's  highest  level  of 
response,  each  response  was  scored,  and  a  cumulative  score  for  each  cue 
stimulus  was  obtained. 

The  Feifel-Lorge  Scale  was  designed  for  use  with  school  age  child¬ 
ren,  so  it  was  modified  by  the  experimenter  in  order  to  make  it  more 
suitable  for  scoring  definitions  given  by  three,  four  and  five  year  old 
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children,  as  well  as  more  appropriate  for  the  purpose  of  this  study 
which  was  not  to  look  at  qualitative  levels  of  definitions  per  se,  but 
rather  compare  the  effect  differing  modes  of  representation  had  on  re¬ 
sponses  elicited. 

Quantitative  Score.  The  total  number  of  responses  each  child 
made  was  recorded  so  that  it  could  be  seen  whether  verbosity  corre¬ 
lated  highly  with  high  level  conceptualization  as  determined  by  the 
tasks  on  definition,  categorization,  and  identification. 

Task  II  :  Categorization 

The  subject's  categorization  responses  were  rated  according  to 
a  combination  of  the  number  of  objects  placed  in  one  of  several  pre¬ 
determined  categories,  and  a  score  according  to  Annett's  Scheme  of 
Classification,  outlined  as  follows: 


Category  Marks 

Class  names  4 

Similarities  3 

Contiguity  2 

Enumeration  1 

No  explanation  0 


Appendix  C  may  be  referred  to  for  Annett's  Scheme  of  Classifi¬ 
cation  in  its  entirety. 

An  example  of  how  this  scoring  system  was  applied  to  the  re¬ 
sponses  given  by  the  subjects  follows: 


■  '• 


■ 

• 

69 


Upon  presenting  the  cue  stimulus  "chair”,  the  subject  may  place 

the  "table,  corn  and  stove"  with  it  saying;  "You  cook  the  corn  and  then 

put  it  on  the  table  and  sit  on  the  chair  to  eat  it." 

Scoring  -  (1)  Placement  of  the  objects  in  a  logical  grouping; 

chair:  table,  corn,  stove  (each  of  the  three  added 
receive  one  mark) 

sub-total:  3  marks 

(2)  The  explanation  of  why  they  were  placed  together  fits 
under  the  "contiguity"  category  so  it  receives  2  marks. 

sub-total:  2  marks 

Total  score  =3+2=5 

Task  III  :  Identification 

There  was  a  possibility  for  each  subject  to  identify  objects  at 
three  levels: 

(i)  abstract  -  synonym  or  class  name 

(ii)  functional  -  explanation  or  use 

(iii)  concrete  -  demonstration,  repetition,  illustration, 

or  inferior  explanation 

Three  points  were  given  if  the  subject  identified  the  correct 
cue  stimulus  at  the  highest  level  definition;  two  points  for  identifi¬ 
cation  at  the  functional  level;  and  one  point  for  identification  at 
the  concrete  level. 

For  example: 

Cue  Definitions  given  Marks 

saw  Can  you  find  a  tool?  3 

Can  you  find  something  carpenters  use  to  cut 
wood  with? 

Can  you  find  something  you  could  saw  with? 


1 
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If  the  subject  pointed  to  or  'identified'  the  "saw"  in  any 
manner  when  asked  the  first  question,  he  would  receive  3  points.  Upon 
not  responding  correctly  to  the  first  question  he  was  given  an  oppor¬ 
tunity  to  respond  to  the  second  and  similarily  the  third. 

VI.  SCORING  PROCEDURE 

Task  I  :  Definition 

1.  Each  subject's  total  definition  response  to  each  cue  stimuli 
was  typed  onto  a  separate  card.  A  code  number  was  placed  on  each  card 
for  identification  purposes. 

2.  When  all  the  responses  had  been  collected  and  typed  onto 
separate  cards,  they  were  grouped  according  to  the  cue  stimuli.  For 
example,  all  the  responses  for  'turtle'  were  placed  together. 

3.  The  definitions  for  the  words  were  then  qualitatively  scored 
by  the  investigator  and  an  accumulative  score  was  obtained  for  the  total 
response  to  each  cue  stimulus. 

4.  A  quantitative  score  was  obtained  by  tabulating  the  number 
of  distinct  responses  the  child  made  for  each  cue  stimulus. 

5.  After  the  scoring  had  been  completed  the  cards  were  grouped 
according  to  subject.  For  example,  all  the  responses  made  by  LH-37-P 
were  placed  together.  The  code  can  be  interpreted  according  to  the  fol¬ 
lowing  : 

LH  -  signifies  the  centre  the  child  attended 
37  -  number  of  the  child  in  the  study 
P  -  pictorial  representation 
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Task  II  :  Categorization 

1.  Each  subject's  total  categorization  response  for  each  cue 
stimuli  was  typed  onto  a  separate  card.  As  for  Task  I,  a  code  number 
was  placed  on  each  card  for  identification  purposes. 

2.  The  cards  were  then  grouped  according  to  the  cue  stimuli. 

For  example,  all  the  responses  for  ’corn’  were  placed  together. 

3.  The  categorization  score  consisted  of  two  parts: 

(i)  credit  was  given  for  each  of  the  appropriate  objects 
grouped  with  the  cue  stimuli, 

(ii)  credit,  according  to  Annett’s  scheme  of  classification 
was  given  for  the  quality  of  explanation  given  for  the 
grouping. 

4.  After  scoring  had  been  completed  the  cards  were  grouped  ac¬ 
cording  to  subject  as  in  'Task  I'. 

Task  III  :  Identification 

As  the  scoring  for  this  section  was  entirely  objective,  it  was 
carried  out  directly  on  the  answer  sheets. 

If  a  child  identified  the  object  in  response  to  the  highest  level 
or  'abstract'  definition  he  received  three  points;  in  response  to  the 
'functional'  definition,  he  received  two  points;  and  in  response  to  the 
'concrete'  definition,  he  received  one  point. 

The  total  scores  were  tabulated  on  the  chart  with  the  scores  for 


Task  I  and  Task  II. 


- 
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VII.  RELIABILITY  OF  SCORING 

The  reliability  of  the  qualitative  scoring  used  for  (a)  defini¬ 
tion  responses  and,  (b)  categorization  responses  was  established  through 
interscorer  agreement. 

The  independent  scorer  was  provided  with  two  sets  of  cards: 

Set  I  containing  thirty-six  definition  responses,  and  Set  II  containing 
thirty-six  categorization  responses,  along  with  a  sheet  of  scoring  in¬ 
structions.  No  information  pertaining  to  the  child's  age,  sex,  socio¬ 
economic  status,  or  mode  of  representation,  nor  any  indication  of  the 
scores  assigned  by  the  investigator  was  revealed  to  the  independent 
scorer. 

Agreements  were  computed  in  terms  of  percentages  through  the 
Arrington  formula.  Accordingly,  the  scores  assigned  by  each  scorer 
that  agreed  with  the  other's  (i.e.  doubling  the  agreements)  was  divid¬ 
ed  by  this  total  plus  the  disagreements,  or 

_ 2  x  agreements _  . 

2  x  agreements  +  disagreements 

The  per  cent  of  agreement  for  the  definition  scoring  was  ninety- 
five  per  cent,  while  the  per  cent  of  agreement  for  the  categorization 
scoring  was  ninety-six  per  cent.  The  percentage  of  agreement  between 
the  two  scorers  was  considered  to  be  satisfactory  for  the  purposes  of 


this  study. 
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VIII.  ANALYSIS  OF  THE  DATA 

The  conceptual  level  at  which  preschool  children  were  able  to 
think  and  perform  was  investigated  with  the  effect  of  the  variables 
age,  sex,  socio-economic  status,  and  mode  of  representation  being 
considered. 

1 

Three-way  analysis  of  variance  with  repeated  measures  on  the 
last  factor  was  the  major  method  of  analysis  employed  for  this  study. 

The  levels  of  significance  used  throughout  this  investigation  were  the 
.05  level  and  the  .01  level. 

The  following  analysis  was  made  of  the  data: 

The  responses  to  each  of  the  three  tasks  were  subjected  to  three- 
way  analysis  of  variance  under  two  different  conditions,  as  the  nature 
of  the  program  limited  the  number  of  variables  that  could  be  examined 
at  any  one  time. 

First,  the  scores  for  each  task  were  considered  to  see  if  there 
was  any  significant  interaction  among  the  variables  of  age,  socio¬ 
economic  status  and  mode  of  representation.  The  program  also  enabled 
one  to  discern  if  there  had  been  any  significant  two-way  interaction, 
as  well  as  whether  or  not  any  of  the  variables  had  a  main  effect  on 
the  responses  obtained. 

Secondly,  the  same  analysis  was  carried  out  to  obtain  informa¬ 
tion  regarding  any  significant  three-way  or  two-way  interactions  or 
main  effects  of  the  variables  age,  sex,  and  mode  of  representation. 
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Graphs  and  tables  were  used  extensively  to  present  the  findings 
of  the  analysis  above  described. 


IX.  SUMMARY 

This  chapter  has  endeavored  to  describe  the  sample  used  in  the 
study,  the  instrument  used  to  test  the  conceptual  understanding  of  the 
sample,  and  the  manner  in  which  the  scoring  of  the  test  was  devised 
and  applied  to  the  responses  obtained  from  the  sample.  A  brief  descrip¬ 
tion  of  how  the  data  was  collected  and  analyzed  was  also  given. 


- 


CHAPTER  IV 


ANALYSIS  OF  DATA 

The  test  used  in  this  study  consisted  of  three  major  sections 
(definition,  categorization  and  identification),  with  each  subject  in 
the  sample  participating  in  the  test  in  two  different  modes  of  repre¬ 
sentation  (concrete  and  pictorial). 

The  results  of  each  subject's  performance  was  subject  to  three- 
way  analysis  of  variance  with  repeated  measures  on  the  second  variable 
In  this  chapter,  the  findings  of  analysis  for  each  of  the  three  tasks 
is  presented,  discussed  and  related  to  the  hypotheses  set  forth  in 
Chapter  I.  A  brief  discussion  of  the  correlations  between  the  subject 
responses  to  the  various  tasks  is  also  included  in  this  chapter. 

I.  COMPARISON  OF  SUBJECTS'  RESPONSES  TO  CONCRETE  AND  PICTORIAL  MODES 

OF  REPRESENTATION  ON  TASK  I  :  DEFINITIONS 

Qualitative  Responses 

In  response  to  each  cue  stimulus,  all  of  the  responses  each 
subject  gave  were  scored  according  to  one  of  the  levels  described  in 
Chapter  III:  (i)  Synonym,  (ii)  Use,  Description  and  Explanation, 

(iii)  Inferior,  Demonstration,  Repetition,  or  (iv)  Error.  A  cumula¬ 
tive  score  was  obtained  for  each  of  the  six  cue  stimuli  included  in 
Task  I.  Table  I  presents  the  total  qualitative  scores  obtained  by 
the  entire  group  for  both  modes  of  representation.  In  comparing  the 
total  scores  on  Table  I,  it  would  appear  that  'concrete'  materials 
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are  superior  to  'pictorial'  materials  for  eliciting  definitions  as  the 
total  score  for  concrete  was  1527.0  while  only  1360.0  for  pictorial. 

In  order  to  determine  the  significance  of  this  difference  in  the  light 
of  variables  such  as  age,  socio-economic  status  (SES),  and  sex,  the 
responses  were  subjected  to  three-way  analysis  of  variance  according 
to  program  AV  3000. 

Table  II  presents  a  summary  of  the  analysis  of  variance  when 
age,  socio-economic  status  and  mode  of  representation  were  the  variables 
considered.  As  seen  on  Table  II,  statistical  analysis  indicated  that 
there  was  a  three-way  interaction,  significant  at  the  .05  level,  among 
these  three  variables.  That  is,  age,  socio-economic  status  and  mode  of 
representation  acting  in  consort,  significantly  affected  the  quality  of 
definitions  provided  by  the  subjects. 

Table  III  presents  a  breakdown  of  the  three-way  interaction 
among  age,  socio-economic  status  and  mode,  by  providing  mean  scores 
for  each  age  group  at  LSES  and  HSES  for  both  modes  of  representation. 

Upon  plotting  the  results  of  the  three-way  interaction  as  out¬ 
lined  in  Table  III  on  a  series  of  graphs  (see  Figure  I),  it  can  be 
seen  that  the  three  year  old  children  from  the  low  socio-economic 
status  (LSES)  group  performed  equally  well  with  either  mode  of  repre¬ 
sentation,  whereas  the  three  year  olds  from  the  high  socio-economic 
status  (HSES)  group  did  considerably  better  with  concrete  materials 
than  with  pictorial  materials.  At  the  four  year  level  the  low  socio¬ 
economic  status  children  did  considerably  better  with  concrete  materials 
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TABLE  II 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  DEFINITION  TASK, 
PART  A:  "QUALITATIVE",  WHEN  CONSIDERING 
VARIABLES  AGE,  SES,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

13199.12 

59 

Age 

4470.50 

2 

2235.25 

14.30** 

SES 

8.00 

1 

8.00 

0.05 

Age  x  SES 

282.43 

2 

141.21 

0.90 

Subjects  within  group 
(error) 

8438.18 

54 

156.26 

Within  Subjects 

1845.50 

60 

Mode 

232.43 

1 

232.43 

9.14** 

Age  x  Mode 

4.00 

2 

2.00 

0.08 

SES  x  Mode 

39.68 

1 

39.68 

1.56 

Age  x  SES  x  Mode 

196.25 

2 

98.12 

3.86* 

Mode  x  Subj  W  G 
(error) 

1373.12 

54 

25.42 

** 

Significant  at  the  .01  level. 


Significant  at  the  .05  level. 
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TABLE  III 

THREE  -  WAY  INTERACTION  AMONG  AGE,  SES,  AND  MODE  OF 
REPRESENTATION  ON  THE  QUALITATIVE  DEFINITION  TASK 


SES 

AGE 

CONCRETE 

PICTORIAL 

3 

14.8 

14.8 

LSES 

4 

28.4 

23.2 

5 

32.2 

32.5 

x  =  25.1 

x  =  23.5 

3 

21.7 

15.2 

HSES 

4 

22.3 

22.0 

5 

33.3 

28.3 

x  =  25.8 

x  =  21.8 
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than  with  pictorial,  while  the  high  socio-economic  status  children 
did  approximately  the  same  in  both  modes,  but  less  well  in  both  in¬ 
stances  than  the  low  socio-economic  status  children.  The  five  year 
olds  in  the  low  socio-economic  status  group  performed  slightly  better 
with  pictorial  materials  than  they  did  with  concrete,  however,  the 
five  year  olds  in  the  high  socio-economic  status  group  did  considerably 
better  with  concrete  than  pictorial  materials.  Such  lack  of  consis¬ 
tency  from  one  age  level  to  the  next  makes  any  general  predictions 
regarding  the  interaction  among  age,  SES,  and  mode  very  difficult. 

Table  IV  presents  a  summary  of  the  analysis  of  variance  when 
age,  sex  and  mode  of  representation  were  the  variables  considered. 

It  can  be  seen  by  examining  this  table  that  there  was  no  significant 
three-way  interaction  among  these  variables. 

After  looking  at  possible  three-way  interactions,  the  data  was 
further  examined  to  discover  if  there  were  any  two-way  interactions 
between  any  two  of  the  variables,  but  no  significant  interaction  was 
found.  However,  it  was  discovered  that  singly,  the  variables  of  age, 
and  mode  of  representation  had  a  highly  significant  main  effect  on 
quality  of  definitions  given  by  the  subjects  in  the  study. 

Figure  II  illustrates  that  in  general  for  three,  four  and  five 
year  old  children,  the  concrete  mode  of  representation  produced  a 
superior  quality  of  definitions;  significant  at  the  .01  level. 

Although  socio-economic  status  produced  no  significant  effect 
on  the  quality  of  the  definitions,  age,  was  found  to  have  a  highly 
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TABLE  IV 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  DEFINITION  TASK, 
PART  A:  "QUALITATIVE",  WHEN  CONSIDERING 
VARIABLES  AGE,  SEX,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

13199.12 

59 

Age 

4470.50 

2 

2235.25 

14.49** 

Sex 

343.43 

1 

343.43 

2.23 

Age  x  Sex 

57.81 

2 

28.90 

0.19 

Subjects  within  group 
(error) 

8327.37 

54 

154.21 

Within  Subjects 

1845.50 

60 

Mode 

232.43 

1 

232.43 

8.01** 

Age  x  Mode 

4.00 

2 

0.20 

0.07 

Sex  x  Mode 

28.93 

1 

28.93 

1.00 

Age  x  Sex  x  Mode 

14.00 

2 

0.70 

0.24 

Mode  x  Subj  W  G 
(error) 

1566.12 

54 

29.00 

Significant  at  the  .01  level. 
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FIGURE  II 

THE  EFFECT  OF  MODE  OF  REPRESENTATION  ON  QUALITY  OF  DEFINITIONS 

FOR  TOTAL  POPULATION  OF  STUDY 


CONCRETE 


PICTORIAL 


(Mode  of  Representation) 
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significant  effect  on  the  definition  responses.  Upon  looking  at  the 
responses  of  the  three  age  groups,  Figure  III,  it  becomes  obvious  that 
ability  to  give  definitions  in  response  to  both  modes  of  representation 
is  a  developmental  process,  improving  significantly  from  one  age  level 
to  the  next. 

Even  though  sex  did  not  have  a  statistically  significant  effect 
on  the  quality  of  definitions,  the  mean  scores  for  the  boys  and  girls 
on  Task  I  have  been  plotted  in  Figure  IV  as  they  show  an  interesting 
possibility  that  girls  do  provide  superior  responses  to  boys,  regard¬ 
less  of  mode  of  representation  being  considered,  or  age  of  child 
providing  the  response. 

Quantitative  Responses 

Upon  presentation  of  each  cue  stimulus,  the  subject  was  encour¬ 
aged  to  tell  as  much  about  it  as  he  could.  The  number  of  correct 
responses  to  each  cue  stimulus  was  recorded  and  then  totalled  with 
those  from  the  other  five  stimuli.  Table  V  presents  the  total  number 
or  quantity  of  responses  given  for  each  mode  of  representation,  and 
then  portrays  the  break-down  of  responses  according  to  the  age  groups 
being  considered. 

In  comparing  the  total  and  mean  scores  obtained  for  both  modes 
of  representation,  inspection  of  Table  V  would  indicate  that  concrete 
materials  are  superior  to  pictorial  materials  as  a  means  of  eliciting 
quantity  of  responses.  This  preference  in  favor  of  the  concrete  mode 
seems  to  be  greatest  at  the  three  year  old  level  with  a  mean  difference 
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FIGURE  III 

THE  EFFECT  OF  AGE  ON  QUALITY  OF  DEFINITIONS 
FOR  TOTAL  POPULATION  OF  STUDY 


Mode  of  Representation: 

.  CONCRETE 

PICTORIAL 


'  I  :  .  i..  LV  no  . 


THREE  -  WAY  INTERACTION  AMONG  AGE,  SEX,  AND  MODE  OF  REPRESENTATION 

ON  THE  QUALITATIVE  DEFINITION  TASK 


(S3J00S  UF9J4) 


DIFFERENCES  BETWEEN  MEAN  SCORES  OF  CONCRETE  AND  PICTORIAL  MODES  OF  REPRESENTATION 


87 


cu 

o 

d 


d 

U4 

co 

o 

LO 

m 

cO 

<U 

40 

40 

<T 

00 

a> 

4-1 

• 

• 

• 

• 

2 

4-1 

•  fH 

Q 

rH 

CM 

1 — 1 

o 

o 

o 

40 

40 

a 

r~- 

co 

r^- 

CO 

9 

9 

9 

9 

m 

CO 

40 

< 

m 

m 

O' 

1— 1 

d 

rH 

o 

CO 

o 

DS 

cO 

9 

9 

9 

9 

O 

H 

O 

M 

Ph 

CL) 

2 

CM 

rH 

00 

CM 

rH 

40 

r—H 

Q) 

!xJ 

4i 

CO 

O 

< 

O 

H 

CO 

o 

o 

O 

o 

Z 

rH 

o 

rH 

i-- 

CM 

o 

cO 

CO 

vO 

CM 

M 

4-1 

c- 

rH 

CM 

CO 

H 

o 

M 

H 

z 

M 

Ua 

w 

Q 

W 

> 

0\ 

40 

r^- 

M 

Q 

00 

O 

H 

CO 

9 

9 

9 

• 

< 

m 

in 

40 

H 

M 

H 

Z 

w 

< 

H 

o 

do 

w 

d 

00 

m 

o 

cy 

PS 

cO 

9 

40 

00 

O' 

C_) 

0) 

CO 

9 

9 

9 

w 

z 

2 

rH 

o 

CO 

40 

PC 

o 

>— 1 

1 - 1 

r-H 

H 

o 

Z 

o 

a) 

o 

CO 

CO 

O 

o 

o 

o 

rH 

00 

CO 

40 

O' 

CO 

CM 

i— H 

r'- 

CO 

4J 

00 

CM 

CM 

CO 

o 

H 


CL 

a 

W  /■">> 

o 

o 

CL  O 

41 

40 

D  CM 

o 

II 

o 

U  II 

rH 

u 

CO 

z 

z 

4-1 

s-x 

a) 

o 

00 

H 

< 

88 

between  scores  for  both  modes  of  2.60,  a  mean  difference  of  1.45  at 
the  four  year  old  level,  and  a  mean  difference  of  only  0.85  at  the 
five  year  old  level. 

Table  VI  presents  a  summary  of  the  analysis  of  variance  when 
age,  socio-economic  status  and  mode  of  representation  were  the  variables 
considered.  As  seen  on  Table  VI,  statistical  analysis  indicated  that 
there  was  a  three-way  interaction,  significant  at  the  .05  level,  among 
these  three  variables.  That  is,  age,  socio-economic  status  and  mode 
of  representation  acting  in  consort,  significantly  affected  the  quan¬ 
tity  of  definitions  provided  by  the  subjects. 

Table  VII  presents  a  break-down  of  the  three-way  interaction 
among  age,  socio-economic  status  and  mode,  by  providing  mean  scores 
for  each  age  group  at  LSES  and  HSES  for  both  modes  of  representation. 
Upon  plotting  the  results  of  the  three-way  interaction  as  outlined 
in  Table  VII  on  a  series  of  graphs  (see  Figure  V),  it  can  be  seen 
that  although  three  year  old  children  from  both  socio-economic  status 
groups  performed  almost  as  well  in  response  to  pictorial  materials, 
the  children  from  the  HSES  group  did  considerably  better  than  the  LSES 
group  in  response  to  concrete  materials. 

At  the  four  year  level  the  reverse  situation  was  true;  with 
both  groups  doing  approximately  the  same  in  response  to  pictorial 
materials,  but  the  LSES  children  doing  considerably  better  than  the 
HSES  children  in  response  to  concrete  materials. 
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TABLE  VI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  DEFINITION  TASK, 
PART  B:  "QUANTITATIVE",  WHEN  CONSIDERING 
VARIABLES  AGE,  SES,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

13199.12 

59 

Age 

4470.50 

2 

2235.25 

14.30** 

SES 

8.00 

1 

8.00 

0.05 

Age  x  SES 

282.43 

2 

141.21 

0.90 

Subjects  within  group 
(error) 

8438.18 

54 

156.26 

Within  Subjects 

1845.50 

60 

Mode 

232.43 

1 

232.43 

9.14** 

Age  x  Mode 

4.00 

2 

2.00 

0.08 

SES  x  Mode 

39.68 

1 

39.68 

1 . 56 

Age  x  SES  x  Mode 

196.25 

2 

98.12 

3.86* 

Mode  x  Subj  W  G 
(error) 

1373.12 

54 

25.42 

Significant  at  the  .01  level. 
Significant  at  the  .05  level. 
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TABLE  VII 

THREE  -  WAY  INTERACTION  AMONG  AGE,  SES ,  AND  MODE  OF 
REPRESENTATION  ON  THE  QUANTITATIVE  DEFINITION  TASK 


SES 

AGE 

CONCRETE 

PICTORIAL 

3 

8.8 

7.9 

LSES 

4 

15.5 

12.4 

5 

16.7 

16.9 

x  =  13.7 

x  =  12.4 

3 

12.5 

8.2 

HSES 

4 

1 

12.1 

12.3 

1 

5 

17.2 

15.3 

x  =  13.9 


x  =  11.9 


THREE  -  WAY  INTERACTION  AMONG  AGE,  SES,  AND  MODE  OF  REPRESENTATION 

ON  THE  QUANTITATIVE  DEFINITION  TASK 
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The  five  year  olds  performed  approximately  the  same  in  response 
to  the  concrete  materials  with  the  LSES  group  doing  slightly  better  in 
response  to  the  pictorial  materials,  while  the  HSES  children  performed 
at  a  considerably  lower  level  when  subject  to  pictorial  materials. 

These  findings  indicated  that  at  all  age  levels  HSES  children 
responded  with  more  verbal  responses  to  concrete  than  to  pictorial 
materials,  whereas  this  was  true  only  for  three  and  four  year  old  LSES 
children,  but  not  true  for  five  year  old  LSES  children  who  had  slightly 
higher  scores  in  response  to  pictorial  stimuli. 

Table  VIII  presents  a  summary  of  the  analysis  of  variance  when 
age,  sex,  and  mode  of  representation  were  the  variables  considered. 

It  can  be  seen  by  examining  this  table  that  there  was  no  significant 
three-way  or  two-way  interaction  among  these  variables.  However,  as 
in  the  previous  analysis,  it  was  found  that  each  of  the  variables  of 
age,  and  mode  of  representation  had  a  highly  significant  main  effect 
on  quantity  of  definitions  given  by  the  subjects  in  the  study. 

Figure  VI  illustrates  that  the  concrete  mode  of  representation 
produced  a  greater  quantity  of  responses  by  the  entire  group  than  did 
the  pictorial  mode,  while  Figure  VII  illustrates  that  an  increase  in 
age  effects  quantity  of  definitions  with  a  consistently  sharp  rise  in 
both  modes  from  the  three  to  five  year  old  level. 

Sex  was  not  found  to  have  a  significant  effect  on  the  number  of 
responses  given  by  each  subject. 


■ 
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TABLE  VIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  DEFINITION  TASK, 
PART  B:  "QUANTITATIVE",  WHEN  CONSIDERING 
VARIABLES  AGE,  SEX,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

3485.96 

59 

Age 

1030.11 

2 

515.05 

11.67** 

Sex 

56.03 

1 

56.03 

1.27 

Age  x  Sex 

15.51 

2 

7.75 

0.18 

Subject  within  group 
(error) 

2384.30 

54 

44.15 

Within  Subjects 

562.00 

60 

Mode 

80.03 

1 

80.03 

9 . 3  6** 

Age  x  Mode 

15.81 

2 

7.90 

0.93 

Sex  x  Mode 

4.03 

1 

4.03 

0.47 

Sex  x  Age  x  Mode 

0.61 

2 

0.30 

0.04 

Mode  x  Subj  W  G 
(error) 

461.50 

54 

8.54 

** 


Significant  at  the  .01  level. 
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FIGURE  VI 

THE  EFFECT  OF  MODE  OF  REPRESENTATION  ON  QUANTITY  OF 
DEFINITIONS  FOR  TOTAL  POPULATION  OF  STUDY 
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FIGURE  VII 

THE  EFFECT  OF  AGE  ON  QUANTITY  OF  DEFINITIONS 
FOR  TOTAL  POPULATION  OF  STUDY 
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II.  COMPARISON  OF  SUBJECTS'  RESPONSES  TO  CONCRETE  AND  PICTORIAL  MODES 
OF  REPRESENTATION  ON  TASK  II  :  CATEGORIZATION 

The  categorization  score  for  each  of  the  six  cue  stimuli  con¬ 
sisted  of  two  parts;  (i)  the  number  of  reasonable  items  placed  in  the 
category,  and  (ii)  the  rating  ascribed  on  the  explanation  given  for 
grouping  items  together,  according  to  Annett's  Scheme  of  Classifica¬ 
tion,  as  described  in  Chapter  III. 

Table  IX  presents  the  total  categorization  scores  obtained  by 
the  entire  group  for  both  modes  of  representation.  In  comparing  the 
two  modes  of  representation,  it  would  appear  that  as  a  means  of  eli¬ 
citing  categorization  at  a  higher  level,  concrete  materials  with  a 
total  score  of  1025.0,  are  superior  to  pictorial  materials  with  a 
total  score  of  867.0.  In  order  to  see  how  significant  this  difference 
is  in  the  light  of  variables  such  as  age,  socio-economic  status  (SES), 
and  sex,  the  responses  were  subject  to  three-way  analysis  of  variance. 

In  comparing  the  mean  difference  of  the  two  modes  for  three  and 
five  year  olds,  it  would  appear  that  three  year  olds  find  the  concrete 
mode  considerably  more  stimulating  (M.D.  =  5.55),  whereas  by  five  years 
of  age  there  is  less  difference  in  the  effectiveness  of  the  two  dif¬ 
ferent  modes  to  elicit  categorization  at  a  more  mature  level  (M.D.  = 
2.15). 

Table  X  presents  a  summary  of  the  analysis  of  variance  when  age, 
socio-economic  status  and  mode  of  representation  were  the  variables 
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DIFFERENCES  BETWEEN  MEAN  SCORES  OF  CONCRETE  AND  PICTORIAL  MODES  OF  REPRESENTATION 
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TABLE  X 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  CATEGORIZATION  TASK  WHEN 
CONSIDERING  VARIABLES  AGE,  SES,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

8516.46 

59 

Age 

3337.71 

2 

1668.85 

17.98** 

SES 

0.83 

1 

0.83 

0.01 

Age  x  SES 

166.51 

2 

83.25 

0.90 

Subjects  within  group 
(error) 

5011.40 

54 

92.80 

Within  Subjects 

1655.00 

60 

Mode 

208.03 

1 

208.03 

8.91** 

Age  x  Mode 

146.61 

2 

73.30 

3.14* 

SES  x  Mode 

8.53 

1 

8.53 

0.37 

Age  x  SES  x  Mode 

31.22 

2 

15.61 

0.67 

Mode  x  Subj  W  G 
(error) 

1260.59 

54 

23.34 

VwV 

Significant  at  the  .01  level. 


Significant  at  the  .05  level. 


. 

' 

• 

. 

. 

99 

considered.  As  seen  on  Table  X,  statistical  analysis  indicated  that 
there  was  no  significant  interaction  among  these  three  variables. 

Similarily,  when  the  variables  age,  sex  and  mode  of  representa¬ 
tion  were  considered,  as  presented  in  Table  XI,  there  was  no  significant 
interaction  among  these  three  variables. 

Althogh  sex  of  the  subject  did  not  affect  the  results  in  any 
significant  way,  when  the  results  were  graphed,  as  in  Figure  VIII,  it 
can  be  seen  that  the  tendency  at  each  age  level  was  for  the  boys  to 
produce  slightly  higher  scores  than  the  girls  when  using  pictures, 
while  at  the  three  and  five  year  levels  the  girls  did  better  than  the 
boys  on  concrete  materials. 

After  looking  at  possible  three-way  interactions,  the  data  was 
further  examined  to  discover  if  there  were  interactions  between  any  two 
of  the  variables.  It  was  found  that  there  was  an  interaction  between 
age  and  mode  of  representation,  significant  at  the  .01  level.  By  plot¬ 
ting  the  mean  scores  of  this  two-way  interaction,  see  Figure  IX,  one 
can  readily  observe  that  at  the  three  year  old  level,  the  concrete  mode 
elicited  considerably  superior  categorization  responses  than  the  pic¬ 
torial  mode.  Although  at  the  four  year  old  level  there  was  little 
difference  between  the  mean  scores  obtained  by  subjects  in  response  to 
the  two  modes  of  representation,  at  the  five  year  old  level,  the  con¬ 
crete  mode  again  produced  slightly  superior  responses  to  those  produced 
by  the  pictorial  mode. 
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TABLE  XI 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  CATEGORIZATION  TASK  WHEN 
CONSIDERING  VARIABLES  AGE,  SEX,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

8516.46 

59 

Age 

3337.71 

2 

1668.85 

17.43** 

Sex 

4.80 

1 

4.80 

0.05 

Age  x  Sex 

3.94 

2 

1.97 

0.02 

Subjects  within  group 
(error) 

5170.00 

54 

95.74 

Within  Subjects 

1655.00 

60 

Mode 

208.03 

1 

208.03 

8.78** 

Age  x  Mode 

146. 61 

2 

73.30 

3.09* 

Sex  x  Mode 

12.03 

1 

12.03 

0.51 

Age  x  Sex  x  Mode 

8.32 

2 

4.16 

0.18 

Mode  x  Subj  W  G 
(error) 

1280.00 

54 

23.70 

VoV 

Significant  at  the  .01  level. 
Significant  at  the  .05  level. 
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THREE-WAY  INTERACTION  AMONG  AGE,  SEX  AND  MODE  OF  REPRESENTATION 

ON  THE  CATEGORIZATION  TASK 
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FIGURE  IX 

THE  EFFECT  OF  AGE  ON  ABILITY  TO  CATEGORIZE  IN 
BOTH  MODES  OF  REPRESENTATION  FOR  THE 
TOTAL  POPULATION  OF  THE  STUDY 


THREE  YEARS  FOUR  YEARS  FIVE  YEARS 

(Age) 


Mode  of  Representation: 

.  CONCRETE 

PICTORIAL 
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In  looking  at  each  of  the  variables  separately  it  was  found 
that  both  age,  and  mode  of  representation,  have  a  statistically  signi¬ 
ficant  main  effect  on  the  categorization  responses.  The  findings 
indicate  that  with  an  increase  in  age,  children  definitely  show  an 
increase  in  ability  to  group  together  and  explain  meaningfully,  classes 
of  concepts.  Upon  considering  the  mean  scores  for  each  age  level, 
large  gains  were  made  between  each  age  level,  with  the  three  year  olds 
having  a  mean  score  of  9.72,  the  four  year  olds  having  a  mean  score  of 
15.0,  and  the  five  year  olds  having  a  mean  score  of  22.6.  These  scores 
have  been  plotted  in  Figure  X. 

The  main  effect  of  mode  of  representation  is  clearly  in  favor  of 
concrete  materials,  as  illustrated  in  Figure  XI,  in  promoting  higher 
level  categorization.  Figures  VIII  and  IX  may  be  consulted  to  see  the 
specific  advantage  to  each  age  level  that  concrete  modes  seemed  to 
provide. 

III.  COMPARISON  OF  SUBJECTS’  RESPONSES  TO  CONCRETE  AND  PICTORIAL  MODES 
OF  REPRESENTATION  ON  TASK  III  :  IDENTIFICATION 

On  Task  III  it  was  possible  to  respond  to  the  stimuli  at  three 
levels,  with  identification  at  the  most  abstract  level  receiving  three 
points,  and  at  the  most  concrete  one  point,  allowing  for  the  highest 
possible  score  on  the  identification  task  to  be  eighteen. 

Table  XII  presents  the  total  identification  scores  obtained  by 
the  entire  group  for  both  modes  of  representation.  In  response  to  the 
concrete  stimuli  the  total  score  was  854.0,  while  in  response  to  the 
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FIGURE  X 

THE  EFFECT  OF  AGE  ON  THE  ABILITY  TO  CATEGORIZE 
FOR  THE  TOTAL  POPULATION  OF  THE  STUDY 


(Age) 
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FIGURE  XI 

THE  EFFECT  OF  MODE  OF  REPRESENTATION  ON 
ABILITY  TO  CATEGORIZE  FOR  THE  TOTAL 
POPULATION  OF  THE  STUDY 
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CONCRETE 


PICTORIAL 
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DIFFERENCES  BETWEEN  MEAN  SCORES  OF  CONCRETE  AND  PICTORIAL  MODES  OF  REPRESENTATION 

ON  THE  IDENTIFICATION  TASK 
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pictorial  stimuli  it  was  850.0.  This  seems  to  indicate  that  mode  of 
representation  had  little  affect  on  young  childrens'  ability  to  iden¬ 
tify  specific  concepts.  Upon  breaking  the  total  score  down  for  each 
age  level  the  results  were  similar,  indicating  that  whether  three, 
four  or  five  year  olds,  the  subjects  could  identify  stimuli  in  either 
mode  equally  well. 

Table  XIII  presents  a  summary  of  the  analysis  of  variance  when 
age,  socio-economic  status  and  mode  of  representation  were  the  variables 
considered.  As  seen  on  Table  XIII,  statistical  analysis  indicated  that 
there  was  no  significant  three-way  interaction  among  these  variables. 

Similarly,  when  the  variables  age,  sex  and  mode  of  representa¬ 
tion  were  subject  to  three-way  analysis  of  variance,  as  presented  in 
Table  XIV,  no  significant  interaction  was  found  among  these  three 
variables . 

After  looking  at  possible  three-way  interactions,  the  data  was 
further  examined  to  discover  if  there  were  interactions  between  any 
two  of  the  variables.  No  significant  two-way  interactions  were  found. 

When  considering  each  of  the  variables  separately  age  was  the 
only  factor  found  to  have  a  significant  main  effect  on  ability  to 
identify  the  concepts  defined.  Upon  considering  the  mean  scores  for 
each  age,  level,  as  illustrated  in  Figure  XII,  a  substantial  gain  was 
made  between  age  three  (11.7),  and  four  (14.5),  with  a  somewhat  smaller 
gain  between  four  (14.5)  and  five  (16.4)  year  olds. 
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TABLE  XIII 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  IDENTIFICATION  TASK  WHEN 
CONSIDERING  VARIABLES  AGE,  SES,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

1241.20 

59 

Age 

452.85 

2 

226.42 

16.51** 

SES 

16.13 

1 

16.13 

1.18 

Age  x  SES 

31.51 

2 

15.75 

1.15 

Subjects  within  group 
(error) 

740.70 

54 

13.71 

Within  Subjects 

152.00 

60 

Mode 

0.13 

1 

0.13 

0.05 

Age  x  Mode 

0.31 

2 

0.15 

0.06 

SES  x  Mode 

0.00 

1 

0.00 

0.00 

Age  x  SES  x  Mode 

3.04 

2 

1.52 

0.55 

Mode  x  Subj  W  G 
(error) 

148.50 

54 

2.75 

** 


Significant  at  the  .01  level. 


* 


109 


TABLE  XIV 

SUMMARY  OF  ANALYSIS  OF  VARIANCE  ON  IDENTIFICATION  TASK  WHEN 
CONSIDERING  VARIABLES  AGE,  SEX,  AND  MODE 


SOURCE  OF  VARIATION 

SS 

DF 

MS 

F 

Between  Subjects 

1241.20 

59 

Age 

452.85 

2 

226.42 

15.88** 

Sex 

4.03 

1 

4.03 

0.28 

Age  x  Sex 

14.51 

2 

7.25 

0.51 

Subjects  itfithin  group 
(error) 

769.80 

54 

14.25 

Within  subjects 

152.00 

60 

Mode 

0.13 

1 

0.13 

0.05 

Age  x  Mode 

0.31 

2 

0.15 

0.06 

Sex  x  Mode 

0.03 

1 

0.03 

0.01 

Age  x  Sex  x  Mode 

2.71 

2 

1.35 

0.49 

Mode  x  Subj  W  G 
(error) 

148.80 

54 

2.75 

Significant  at  the  .01  level. 
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FIGURE  XII 

THE  EFFECT  OF  AGE  ON  ABILITY  TO  IDENTIFY  STIMULI 
FOR  THE  TOTAL  POPULATION  OF  THE  STUDY 


Ill 


IV.  RELATION  OF  FINDINGS  TO  HYPOTHESES 


Hypothesis  I 

There  is  no  significant  difference  between  concrete  and  pic¬ 
torial  representations  as  reflected  in  childrens'  ability  to: 

(a)  identify 

(b)  categorize 

(c)  define. 

Of  the  three  tasks  that  the  subjects  were  asked  to  perform  there 
was  considerable  variation  of  performance  on  tasks  within  age  groups, 
sex  groups,  and  socio-economic  status  groups.  However,  mode  of  repre¬ 
sentation  proved  to  be  statistically  significant  in  all  tasks  but  the 
identification  task. 

Table  XV  presents  the  mean  scores  and  standard  deviations  of 
the  responses  of  the  entire  population  for  concrete  and  pictorial 
representations,  while  Figure  XIII  illustrates  the  differences  between 
mean  scores  for  the  two  modes  of  representation. 

In  the  light  of  these  findings,  the  null  hypothesis  was  accept¬ 
ed  for  the  identification  task,  and  rejected  for  the  categorization 
and  definition  tasks;  which  implies  that  mode  of  representation  does 
make  a  difference  in  childrens'  ability  to  provide  more  mature  cate¬ 
gorizations  and  define  phenomena  at  a  higher  level,  but  has  no  affect 
on  their  ability  to  identify  the  appropriate  concept  in  response  to  a 
verbal  definition  presented  to  them. 
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TABLE  XV 

COMPARISON  OF  MEAN  SCORES  ON  TEST  TASKS 
FOR  CONCRETE  AND  PICTORIAL 
MODES  OF  REPRESENTATION 


TASK 


I.  DEFINITIONS 

A.  QUALITATIVE 

B.  QUANTITATIVE 

II.  CATEGORIZATION 


CONCRETE  PICTORIAL 


MEAN 

S.D. 

MEAN 

S.D. 

25.45 

11.68 

22.67 

10.71 

13.80 

5.90 

12.17 

5.70 

17.08 

8.21 

14.45 

10.08 

14.23 

3.45 

14.17 

3.42 

III.  IDENTIFICATION 


' 

I 


T,r 


it.  ;t  n 
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FIGURE  XIII 


COMPARISON  OF  MEAN  SCORES  ON  TEST  TASKS 
FOR  CONCRETE  AND  PICTORIAL 
MODES  OF  REPRESENTATION 


I.  -  DEFINITIONS  II.  CATEGORIZATION  III.  IDENTIFICATION 

(Test  Tasks) 

Concrete  Materials 


Pictorial  Materials 
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When  the  results  are  further  broken  down  into  age  groups,  it 
can  be  seen  by  referring  to  Table  XVI  and  Figure  XIV,  that  three  year 
olds  produce  considerably  higher  responses  when  exposed  to  concrete 
rather  than  pictorial  materials  in  all  tasks  except  the  identification 
task,  where  they  perform  at  a  slightly  higher  level  in  response  to 
pictures. 

Four  year  olds,  performing  at  a  higher  level  on  all  tasks  than 
the  three  year  olds,  do  somewhat  better  in  response  to  the  concrete 
materials  than  the  pictorial  materials.  However,  mode  of  representa¬ 
tion  seems  to  have  considerably  less  effect  on  the  four  year  olds' 
responses  than  it  did  on  the  three  year  olds'  responses. 

Upon  looking  at  the  five  year  old  results,  it  can  be  seen  that 
as  well  as  performing  at  a  higher  level  on  all  tasks  than  four  year 
olds,  they  also  do  better  in  response  to  concrete  materials  than  pic¬ 
torial  materials  in  all  cases. 

Hypothesis  II 

1.  There  is  no  significant  main  effect  for  age,  socio-economic 
status,  sex  and  mode  of  representation. 

In  all  tasks  (identification,  categorization  and  definition), 
age  was  found  to  have  a  significant  main  effect  on  level  of  achievement. 
Mode  of  representation  was  found  to  be  significant,  in  favor  of  con¬ 
crete  materials,  for  both  parts  of  the  definition  task  as  well  as  on 
the  categorization  task. 

This  led  to  the  rejection  of  the  null  hypothesis  in  the  above 
cases  and  the  acceptance  of  it  in  the  cases  of  socio-economic  status, 


and  sex. 


. 

* 
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TABLE  XVI 

COMPARISON  OF  MEAN  SCORES  FOR  AGE  GROUPS  ON  TEST  TASKS 
FOR  CONCRETE  AND  PICTORIAL  MODES  OF  REPRESENTATION 


TASK 

AGE 

CONCRETE 

PICTORIAL 

MEAN 

S.D. 

MEAN 

S.D. 

I.  DEFINITIONS 

A.  Qualitative 

3 

18.25 

9.76 

15.00 

6.03 

4 

24.35 

8.25 

22.60 

7.02 

5 

32.75 

12.22 

30.40 

12.07 

B.  Quantitative 

3 

10.65 

5.06 

8.05 

3.30 

4 

13.80 

4.47 

12.35 

3.76 

5 

16.94 

6.44 

16.09 

6.46 

II.  CATEGORIZATION 

3 

12.50 

6.95 

6.95 

6.52 

4 

15.09 

7.20 

14.90 

9.37 

5 

23.65 

6.12 

21.50 

8.56 

III.  IDENTIFICATION 

3 

11.65 

4.48 

11.70 

3.95 

4 

14.55 

1.70 

14.50 

2.74 

5 

16.50 

1.23 

16.30 

1.38 

,  I 


COMPARISON  OF  MEAN  SCORES  FOR  AGE  GROUPS  ON  TEST  TASKS  FOR 
CONCRETE  AND  PICTORIAL  MODES  OF  REPRESENTATION 
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2.  There  is  no  significant  two-way  interaction  for: 

(a)  age  and  socio-economic  status 

(b)  sex  and  socio-economic  status 

(c)  mode  of  representation  and  age 

(d)  mode  of  representation  and  sex 

(e)  mode  of  representation  and  socio-economic  status. 

Upon  subjecting  the  responses  to  statistical  analysis,  two-way 

{ 

interaction  was  found  to  occur  between  mode  of  representation  and  age, 
only  on  the  categorization  task.  As  a  result,  Hypothesis  II,  2,  (c) 
was  rejected,  while  Hypothesis  II,  2,  (a),  (b),  (d)  and  (e)  was  ac¬ 
cepted. 

3.  There  is  no  significant  three-way  interaction  for: 

(a)  socio-economic  status,  age  and  mode  of  representation 

(b)  sex,  age  and  mode  of  representation 

It  was  found  that  there  was  a  statistically  significant  three- 
way  interaction  among  age,  socio-economic  status  and  mode  of  repre¬ 
sentation  on  both  the  qualitative  and  quantitative  parts  of  the 
definition  task. 

No  other  three-way  interactions  were  found  to  be  statistically 
significant  at  the  .05  level,  so  Hypothesis  II,  3,  (b)  was  accepted 
for  all  tasks,  while  Hypothesis  II,  3,  (a)  was  accepted  for  Task  II  : 
Categorization  and  Task  III  :  Identification;  but  rejected  for  Task 


I  :  Definition. 


•  '  < 


' 

t 
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V.  CORRELATIONS  BETWEEN  TASK  RESPONSES 

Correlations  Between  Performance  in  Response  to  Concrete  and  Pictorial 

Modes  of  Representation 

Table  XVII  presents  the  correlations  between  responses  made  to 
concrete  and  pictorial  stimuli  on  Task  I,  II  and  III  for  the  total 
sample,  as  well  as  by  the  three  age  levels  considered  in  this  study. 

At  the  three  year  level,  there  was  a  significant  correlation  at 
the  .01  level  between  ability  to  perform  each  of  the  tasks  in  either 
mode  of  representation. 

There  was  a  significant  correlation  at  the  .05  level,  between 
four  year  olds  ability  to  perform  Task  I  in  either  mode,  and  a  cor¬ 
relation  significant  at  the  .01  level  between  their  ability  to  perform 
the  categorization  task  in  either  mode. 

At  the  five  year  level  there  was  a  significant  correlation 
between  performance  in  the  two  modes  on  the  definition  and  the  iden¬ 
tification  tasks,  but  not  a  statistically  significant  correlation 
between  modes  on  the  categorization  task. 

In  summary,  it  would  seem  reasonable  to  conclude  that  if  a 
subject  did  well  on  a  task  in  response  to  concrete  materials,  he 
would  also  do  well  on  the  same  task  in  response  to  pictorial  materials 
Correlations  Between  Tasks  in  Response  to  Concrete  Representations 

Table  XVIII  indicates  that  no  significant  correlation  was 
found  at  any  age  level  between  ability  to  do  well  on  Task  I  and 
ability  to  do  well  on  Task  II  or  III  in  response  to  concrete  materials 


- 

tSw 

' 


CORRELATION  BETWEEN  SCORES  IN  RESPONSE  TO 
CONCRETE  AND  PICTORIAL  MODES  OF  REPRESENTATION 
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At  each  age  level  there  was  a  significant  correlation  within  the  de¬ 
finition  task  on  Part  A;  Quality  of  Response,  and  Part  B:  Quantity 
of  Response.  This  correlation  is  to  be  expected  as  the  number  of 
correct  definition  responses  were  then  scored  to  obtain  a  qualitative 
definition  score. 

These  findings  indicate  that  if  a  young  child  of  three,  four  or 
five  year?  of  age  is  able  to  attain  a  high  score  on  the  definition 
task,  this  is  no  assurance  that  he  will  also  do  well  on  the  categoriza¬ 
tion  or  identification  task.  It  would  appear  that  each  of  these  three 
tasks  (definition,  categorization  and  identification)  is  testing  a 
different  aspect  of  a  child's  conceptual  understanding  so,  if  as  as¬ 
sumed  at  the  onset  of  the  study,  each  of  the  three  tasks  employed 
provide  a  suitable  means  of  looking  at  conceptual  development,  no  one 
task  could  as  adequately  measure  the  child's  total  understanding,  as 
a  combination  of  tasks;  the  same  as,  or  similar  to  those  employed  in 
this  study. 

Correlations  Between  Tasks  in  Response  to  Pictorial  Representations 

Upon  examining  the  correlations  of  responses  to  pictorial 
materials  in  Table  XIX,  it  can  be  seen  that  there  is  a  significant 
correlation  between  three  year  olds  ability  to  provide  definitions  on 
Task  I  and  to  identify  the  appropriate  picture  that  was  defined  by  the 
examiner  as  in  Task  III.  There  was  a  further  significant  correlation 
within  the  definition  task  between  ability  to  produce  a  high  qualita¬ 
tive  score  and  a  high  number  of  correct  responses. 
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At  the  four  year  level  the  only  significant  correlation  was 
within  the  definition  task  as  described  above. 

A  different  pattern  was  revealed  at  the  five  year  old  level 
with  a  statistically  significant  correlation  between  achievement  on 
the  categorization  and  identification  tasks,  as  well  as  a  significant 
correlation  on  the  two  parts  of  the  definition  task. 

Although  these  findings  indicate  some  correlation  between  tasks 
I  and  III,  and  II  and  III;  it  is  not  constant  for  each  age  level,  so 
achievement  on  one  task  could  not  be  used  as  a  reliable  predictor  of 
achievement  on  other  tasks. 

VI.  SUMMARY 

This  chapter  has  presented  the  findings  of  the  study.  The 
responses  of  the  sample  were  subjected  to  three-way  analysis  of 
variance  with  the  results  being  presented  in  table  form,  discussed 
and  graphed  to  illustrate  trends. 

Correlations  between  subjects'  ability  to  perform  the  de¬ 
signated  tasks  in  two  different  modes  of  representation  were 
presented  and  discussed.  In  addition,  correlations  between  subjects' 
ability  to  perform  each  of  the  tasks  with  relation  to  each  of  the 
other  two  tasks  were  examined  and  discussed. 
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CHAPTER  V 


SUMMARY,  CONCLUSIONS,  IMPLICATIONS  AND 
RECOMMENDATIONS  FOR  FURTHER  RESEARCH 


I.  SUMMARY 


The  Design 

The  purpose  of  this  research  was  to  determine  if  concrete 
materials  evoke  more  meaningful  responses  in  a  young  child  than  pic¬ 
torial  materials.  Identification,  definition  and  categorization  tasks 
were  used  to  determine  the  extent  of  each  subject's  understanding  of 
the  stimulus  as  it  was  presented  in  each  of  the  two  modes  of  represen¬ 
tation.  The  following  null  hypotheses  were  considered: 

I.  There  is  no  significant  difference  between  concrete  and 
pictorial  representations  as  reflected  in  childrens'  ability  to: 

(a)  identify 

(b)  categorize 

(c)  define. 

II.  1.  There  is  no  significant  main  effect  for  age,  socio¬ 
economic  status,  sex  and  mode  of  representation. 

2.  There  is  no  significant  two-way  interaction  for: 

(a)  age  and  socio-economic  status 

(b)  sex  and  socio-economic  status 

(c)  mode  of  representation  and  age 

(d)  mode  of  representation  and  sex 

(e)  mode  of  representation  and  socio-economic  status. 

3.  There  is  no  significant  three-way  interaction  for: 

(a)  socio-economic  status,  age  and  mode  of  representation 

(b)  sex,  age  and  mode  of  representation. 
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From  the  total  population  of  ten  day  care  and  nursery-kinder¬ 
garten  centres  in  the  City  of  Edmonton,  sixty  young  children  were 
selected;  twenty  at  each  of  the  three,  four  and  five  year  age  levels. 
The  subjects  were  selected  so  as  to  have  equal  numbers  of  upper  and 
lower  socio-economic  status  children  at  each  age  level.  Socio-economic 
status  was  determined  by  the  parent's  combined  rating  on  the  B1 ishen 
Occupational  Scale. 

Each  subject  was  administered  the  three  part  test  in  both  modes 
of  representation,  with  scores  being  statistically  analyzed  by  program 
ANOVA  3000  at  the  computing  centre,  Division  of  Educational  Research 
Services,  Faculty  of  Education,  University  of  Alberta. 

Socio-economic  status,  age,  sex  and  mode  of  representation  were 
the  variables  being  considered.  The  data  were  examined  for  two  and 
three-way  interactions,  as  well  as  main  effects  of  these  variables  on 
the  results.  Correlations  between  subjects'  performance  on  each  task 
and  mode  of  representation  were  found  and  discussed. 

The  study  was  limited  in  that  it  only  included  three,  four  and 
five  year  old  children  attending  some  type  of  preschool  centre  in 
Edmonton,  so  was  not  representative  of  the  total  population  of  three, 
four  and  five  year  old  children. 

A  further  limitation  was  that  although  similar  methods  of  pro¬ 
curing  and  measuring  childrens  concepts  have  been  used  before,  those 
used  in  this  study  were  revised  and  drawn  up  for  this  particular  in¬ 
vestigation  and  were  used  as  such  for  the  first  time. 
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Most  educational  studies  regard  intelligence  quotient  as  an  in¬ 
tegral  variable  in  any  investigation,  however,  no  such  score  was  obtained 
from  the  sample  used  in  this  study  as  suitable  group  intelligence  tests 
for  this  age  rely  heavily  on  pictorial  representations  as  a  means  of 
eliciting  responses,  and  would  therefore  have  biased  the  sample  in 
favor  of  those  able  to  perform  well  in  response  to  pictures. 

Summary  of  Findings 

1.  Concrete  materials  were  found  to  be  superior  to  pictorial 
materials  for  eliciting  definitions  of  a  high  quality. 

2.  Subjects  were  more  verbal,  providing  more  correct  responses, 
when  defining  the  concrete  phenomena  than  they  were  when  defining  the 
same  phenomena  represented  pictorially. 

3.  Both  the  quality  and  quantity  of  definitions  given  increas¬ 
ed  with  an  increase  in  age. 

4.  There  was  a  statistically  significant  three-way  interaction 
among  age,  socio-economic  status  and  mode  of  representation  on  both 
the  quality  and  quantity  of  response  on  the  definition  task. 

5.  Concrete  materials  were  found  superior  to  pictorial  materials 
as  a  means  of  eliciting  categorization  at  a  higher  level. 

6.  Age  was  found  to  have  a  statistically  significant  effect  on 
the  categorization  task,  with  an  increase  in  age  producing  an  increase 
in  ability  to  group  together  and  explain  meaningfully,  classes  of  con¬ 
cepts. 

7.  There  was  a  statistically  significant  two-way  interaction 
between  age  and  mode  on  the  categorization  task.  At  three  and  five 
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years  of  age,  the  subjects  performed  at  a  superior  level  in  response 
to  the  concrete  mode  while  at  four  years  there  was  little  difference 
in  the  mean  scores  of  both  modes. 

8.  Age  was  found  to  be  the  only  variable  that  had  a  signifi¬ 
cant  main  effect  on  ability  to  identify  the  concepts  defined.  As  for 
the  definition  and  categorization  tasks,  an  increase  in  age  resulted 
in  an  increase  in  ability  to  identify  at  a  higher  (more  abstract) 
level . 

9.  It  was  found  upon  comparing  the  mean  differences  between 
scores  for  concrete  and  pictorial  modes  at  each  age  level,  that  the 
mean  difference  for  Tasks  I,  II  and  III  at  three  years  (3.25,  2.60, 

5.55),  was  considerably  greater  than  the  mean  difference  at  five 
years  (2.35,  0.85,  2.15). 

10.  It  was  found  when  considering  the  performance  of  the  total 
sample  on  each  of  the  three  tasks,  that  ability  to  do  well  in  the  con¬ 
crete  media  was  highly  correlated  with  ability  to  do  well  in  the  pictorial 
media.  Upon  looking  at  each  age  level  separately,  there  was  found  to 
be  a  significantly  high  correlation  between  the  two  modes  on  all  tasks 
at  the  three  year  old  level;  a  significant  correlation  between  per¬ 
formance  with  both  modes  on  Tasks  I  and  II  at  the  four  year  old  level; 
and  a  significant  correlation  between  performance  with  both  modes  on 
Tasks  I  and  III  at  the  five  year  old  level. 


•'  ■;  : 


. 


. 

■  \  ■ 


128 


II.  CONCLUSIONS 

1.  Concrete  materials  elicit  greater  conceptual  understand¬ 
ing  in  young  children,  as  tested  by  the  three  tasks  used  in  this 
study,  than  do  pictorial  materials.  It  seems  probable  that  concrete 
objects  provide  a  greater  range  of  sensory  cues  than  do  pictures, 
and  cannot  be  treated  as  equivalent  representations. 

2.  Contrary  to  the  findings  of  a  similar  study  by  Sigel, 

Anderson  and  Shapiro  (1966),  it  was  found  that  ability  to  deal  with 
phenomena  in  varying  modes  of  representation  was  not  influenced  signi¬ 
ficantly  by  socio-economic  status,  but  rather  illustrated  a  developmental 
trend,  with  children  doing  increasingly  well  in  both  modes  with  an 
increase  in  age.  Therefore,  one  would  expect  older  children  from  all 
economic  areas  to  have  a  deeper  conceptual  understanding  along  with 

the  means  by  which  to  convey  these  understandings  to  other  individuals. 

3.  Even  though  most  of  the  subjects  in  the  study  could  label 
all  of  the  stimuli  in  both  modes  correctly,  this  did  not  assure  that 
they  could  meaningfully  talk  about  or  classify  the  cue  stimuli.  This 
indicates  that  ability  to  label  objects  develops  before  ability  to 
distinguish  the  criterial  attributes  of  this  phenomena. 

4.  The  difference  between  performance  in  response  to  the  two 
modes  of  representation  is  much  greater  for  the  three  year  olds  than 
for  the  five  year  olds.  This  seems  to  indicate  that  three  year  old 
children  are  more  tied  to  the  concrete,  sensory  attributes  provided  by 


« 

3©  asbom  gnty^a\ 

a  tit  o9B»iont 

• ,  , 

. 

■  , 

■ 


129 


concrete  materials  than  five  year  olds  who  see  the  stimuli  merely  as 
a  symbol  standing  for  an  idea.  If  this  trend  continues,  it  is  prob¬ 
able  that  for  most  primary  grade  children,  familiar  concrete  and 
pictorial  representations  would  act  as  equivalent  cue  stimuli. 

III.  IMPLICATIONS 

1.  Teachers  of  preschool  and  primary  children  should  be  aware 
of  the  fact  that  pictorial  representations  do  not  possess  equivalent 
representational  cues  as  concrete  objects  do;  therefore  some  of  the 
early  difficulties  in  reading  readiness  and  beginning  reading  may 
arise  from  lack  of  ability  to  deal  with  pictorial  stimuli. 

2.  Even  though  Z i 1 •  Bershtein  (1963:35)  persuasively  points 
out  the  value  of  several  forms  of  visual  materials  in  helping  children 
form  images  of  objects  and  "pass  from  concrete  analysis  of  objects  to 
mental  analysis";  the  results  of  the  present  study  found  that  for  very 
young  children  concrete  objects  evoke  superior  conceptualization  to 
pictorial  representations;  therefore,  it  seems  reasonable  that  ex¬ 
periences  with  concrete  objects  would  be  of  most  value  in  early  childhood 
education  programs. 

3.  Early  childhood  educators  should  devise  programs  to  help 
children  see  the  relationship  between  various  modes  of  representation 
and  aid  them  in  making  a  transition  from  the  subjective,  sensor i -motor 
phase  to  a  more  objective,  abstract  phase  of  thinking.  In  view  of  the 
eratic  results  displayed  by  four  year  olds,  it  would  seem  that  they 
might  be  passing  through  a  transition  period  whereby  pictorial 
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represenat ions  have  equivalent  meaning  with  concrete  representations 
in  some  cases  but  not  in  others.  It  seems  likely  that  four  year  olds 
require  special  help  in  realizing  that  pictures  can  serve  as  a  symbolic 
representation  for  the  real  object.  In  the  primary  grades  children 
would  probably  be  quite  competent  in  dealing  with  familiar  concepts 
in  either  mode,  but  new  concepts  might  be  more  meaningfully  developed 
through  the  employment  of  concrete  materials. 

4.  Although  John  and  Goldstein  (1964)  caution  against  the 
possibility  of  developing  quantity  of  verbalization  without  meaning, 
the  significantly  high  correlation  between  quantity  and  quality  of 
response  in  the  present  study  would  indicate  a  close  relationship 
between  a  child's  conceptual  understanding  of  the  world  and  his 
language  development.  It  would  seem  to  follow  that  if  children  were 
placed  in  a  rich  environment  where  there  was  provision  for  many  direct 
experiences  with  concrete  materials  and  ample  opportunity  for  discus¬ 
sion,  both  the  quality  and  quantity  of  language  development  would 
increase  along  with  an  increased  conceptual  understanding. 

5.  If  a  measure  of  a  young  child's  conceptual  understanding  of, 
and  adaptation  to  the  world  is  desired,  it  would  seem  likely  that  a 
test  which  utilized  concrete  as  well  as  pictorial  materials  would  be 
superior  to  one  utilizing  pictures  only. 

6.  Comprehension  of  what  is  read  is  a  vital  component  of  read¬ 
ing  ability  at  any  level.  In  order  to  determine  a  child's  understanding 
of  the  vocabulary  he  is  expected  to  deal  with,  it  would  seem  necessary 
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to  measure  both  the  quantity  and  quality  of  the  meanings  he  has  for 
words,  in  a  manner  similar  to  that  used  in  the  present  study. 

7.  As  the  ability  to  label  objects  correctly  does  not  assure 
understanding  of  the  phenomena,  educators  and  parents  should  make 
efforts  to  determine  what  conceptual  meaning  a  child  associates  with 
the  objects  or  words.  It  may  be  necessary  to  help  young  children 
clarify  their  understandings,  for  as  Russell  (1956:122)  stated  "if 


he 


the  child 


starts  wrong  in  his  thinking,  he  is  likely  to  have 


many  difficulties". 


IV.  RECOMMENDATIONS  FOR  FURTHER  RESEARCH 

1.  As  the  present  study  dealt  with  a  relatively  small  sample, 
there  is  still  some  doubt  as  to  the  precise  relationship  between  abi¬ 
lity  to  perform  on  the  three  tasks  and  socio-economic  status.  Analysis 
of  the  data  did  show  a  three-way  interaction  among  socio-economic  status, 
age  and  mode  on  Task  I,  so  there  is  a  possibility  that  if  a  larger  sample 
were  used  other  interactions  and/or  main  effects  might  become  apparent. 

2.  Reference  to  Figure  IV  clearly  indicates  that  at  each  age 
level  the  girls  performed  at  a  higher  level  than  boys  on  the  definition 
tasks,  whereas  Figure  VIII  illustrates  that  boys  perform  on  the  cate¬ 
gorization  task  at  a  higher  level  than  the  girls  do  in  the  pictorial 
mode,  and  almost  equally  well  in  the  concrete  mode.  A  more  extensive 
study  might  reveal  distinct  sex  differences  in  ability  to  perform  the 


various  tasks. 
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3.  As  the  stimulus  cues  used  in  the  study  (miniature  concrete 
objects  and  line  drawings),  represented  only  two  arbitrarily  chosen 
points  on  the  abstraction  continuum,  further  research  could  extend  the 
range  of  stimuli  to  include  even  more  abstract  symbols,  such  as  a  'word 
cue;  and  more  concrete  cues  in  that  the  'real'  object  might  be  pre¬ 
sented. 

4.  Cronbach  (1943:528)  speaks  of  the  need  for  tests  that 
"determine  the  degree  to  which  his  [the  child's]  understanding  is 
complete"  or  "how  precise  a  concept  he  has  acquired".  The  test  used 
in  the  present  study  attempted  to  measure  childrens  conceptual  under¬ 
standing  by  a  variety  of  methods.  It  is  realized  by  the  investigator 
that  the  instrument  used  still  requires  a  great  deal  of  refinement 
which  could  result  from  its  use  in  further  studies  and  use  with  larger 
groups  of  individuals. 

5.  Even  though  the  sample  was  chosen  from  the  extremes  of 
Edmonton's  socio-economic  status  range,  this  city  has  relatively  few 
extremely  deprived  areas.  A  similar  study  with  larger  numbers  of 
children  from  more  disadvantaged  areas  might  indicate  a  significant 
difference  in  their  ability  to  deal  with  concrete  and  pictorial  modes 
of  representation. 

6.  Some  developmental  trends  were  apparent  in  the  present  study 
A  longitudinal  study  employing  similar  techniques  might  reveal  further 
developmental  trends  as  well  as  possible  differences  between  boys  and 
girls,  and  children  in  high  and  low  socio-economic  areas. 
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April  11,  1968. 


I  am  a  graduate  student  at  the  University  of  Alberta,  working 
on  my  Master's  Degree  with  specialization  in  Early  Childhood  Education. 

“When  I  contacted  you  by  telephone  during  March,  you  kindly  agreed 
to  my  request  to  work  with  some  of  the  children  in  your  centre.  Follow¬ 
ing  is  a  brief  description  of  what  I  plan  to  do. 

The  purpose  of  my  study  is  to  discover  whether  concrete  or  pic¬ 
torial  modes  of  representations  carry  more  meaning  for  young  children 
ages  three,  four  and  five.  I  shall  want  to  work  with  each  child  for 
approximately  forty  minutes,  divided  into  sessions  of  twenty  minutes 
each  at  two  different  times:  the  first  near  the  end  of  April  and  the 
second  time  around  the  third  week  in  May.  As  I  shall  be  selecting  child¬ 
ren  from  a  number  of  centres  similar  to  yours,  my  investigation  will  not 
involve  more  than  three  or  four  of  your  children. 

To  insure  that  the  children  represent  several  age  groups  and  a 
variety  of  home  backgrounds,  I  require  the  following  information: 

(a)  Name  of  each  3,  4,  and  5  year  old  in  your  centre 

(b)  Birth  date 

(c)  Sex 

(d)  Parent's  occupation 

When  I  have  chosen  the  children  I  wish  to  include  in  the  study, 
the  parents  of  these  children  will  be  requested  to  fill  out  a  short 
questionnaire  to  enable  me  to  better  understand  the  children. 

Please  find  enclosed  a  sheet  on  which  to  record  the  foregoing 
information,  and  a  self-addressed,  stamped  envelope  in  which  to  return 
it. 


If  you  wish  further  information  about  any  part  of  this  study, 
please  feel  free  to  contact  me  at  either  of  the  following  numbers: 

432-3869  -  room  103,  or  432-4369  -  office. 

I  am  looking  forward  to  working  with  you  in  the  near  future,  and 
thank  you  for  your  co-operation. 

Sincerely  yours, 


Lorene  Everett 
Graduate  Student 
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ANNETT'S  SCHEME  OF  CLASSIFICATION 


Scheme  of  Classification 


1.  No  Explanation.  This  group  includes  no  response,  ’Don’t 
know,’  and  assertions  that  the  objects  belong  together  without  ex¬ 
plaining  how.  For  example,  'Just  did'  and  'They  go  together.' 

2.  Enumeration.  These  explanations  give  facts  about  each 
object  in  turn,  but  different  facts  about  each  one.  The  statements 
do  not  explain  how  the  objects  belong  together;  but  they  are  quite 
distinct  from  those  called  'No  Explanation'  in  that  something  is 
said  about  the  objects.  Only  one  child  directly  compared  the  objects; 
all  others  gave  differences  in  this  enumerated  or  juxtaposed  form. 
Enumerations  are  sub-divided  as  follows: 

(a)  One  Object-S.  describes  only  one  of  the  objects 
he  has  grouped  together,  e.g.,  the  tree,  cow  and 
flower  are  explained  with,  'The  tree  in  the  field. ' 

(b)  Naming. -Only  the  names  of  the  objects  are  given, 
e.g.,  'This  is  a  cow,  this  is  a  bird  and  this  is 
a  tree. ' 

(c)  Place,  e.g.,  'The  cow  is  on  the  farm  and  the  fish 
is  in  the  sea. ' 

(d)  Activity,  e.g.,  'The  boat  sails  and  the  car  runs.' 

(e)  Structure,  e.g.,  'The  cow  has  a  tail  and  the  butter¬ 
fly  has  wings. ' 

3.  Contiguity.  These  explanations  relate  the  objects  together 
in  a  direct,  concrete  interaction.  The  objects  are  envisaged  as  imping¬ 
ing  on  one  another  in  spatial  contiguity.  S's  do  not  always  make  direct 
reference  to  place;  they  may  stress  the  role  of  an  animal  or  human  being 


♦ 
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in  bringing  the  objects  together  and  sometimes  a  temporal  relation  is 
the  important  one.  Examples  of  types  of  contiguity  follow: 

(a)  Place. -’The  apple  grows  on  the  tree.’  'Because 
the  chair  is  in  the  plane. '  'The  clock  goes  on 
the  desk. ' 

(b)  Time. -'When  the  T.V.  has  been  on  for  an  hour  you 
can  see  by  the  clock. '  'If  you  want  to  see  T.V. 
you've  got  to  know  the  right  time. ' 

(c)  Animal  Activity .- 'Butterflies  settle  on  flowers.' 
'Cows  eat  mushrooms. '  'Birds  build  their  nests  in 
trees . ' 

(d)  Human  Act ivity . - ' The  engine  driver  might  be  eating 
an  apple  when  he's  driving  the  train,  or  the  fire¬ 
man.  '  'You  sit  in  a  chair  to  watch  T.V. ' 

(e)  Serial  Contiguities. -A  large  number  of  objects  may 
be  related  together  in  a  series  of  contiguities, 
e.g.,  'The  farmer  can  tell  the  time  and  sit  on  the 
chair  and  keep  things  in  the  drawers  and  he  has  a 
T.V.  to  look  at  .  .  . ' 

4.  Similarities.  A  characteristic  which  is  common  to  the  ob¬ 


jects  is  given.  The  characteristics  may  be  grouped  as  follows: 


(a)  Place. -'The  fish  and  ship  are  in  the  sea.'  'The  clock 
desk  and  chair  go  in  the  house. ' 

(b)  Act ivity. -This  includes  animal,  plant  and  mechanical 
activity.  'They  fly,'  'They  grow,'  'They  go  along.' 

(c)  Human  Act ivity .-' People  ride  in  them,'  'You  sit  on 
them. ' 

(d)  Structure. -Thi s  may  be  in  terms  of  the  material  of 
which  the  objects  are  made,  'They  are  all  wooden,' 
or  parts  they  have  in  common, 'They  have  wheels,' 

or  visible  similarities  in  the  drawings,  'These  have 
got  little  stalks. ' 


5.  Class  Name.  A  class  name  is  given,  e.g.,  'Creatures,' 
'Machines,'  'Household  things.'  The  names  may  not  be  entirely  appro¬ 
priate;  the  animals  might  be  called  'Pets'  and  vehicles  'Toys.' 


(1959:  225-227) 
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FEIFEL-LORGE  FIVE  FOLD  QUALITATIVE  CLASSIFICATION  OF  RESPONSES 


Synonym  Category 

(a)  synonym  unmodified 

(b)  synonym  modified  by  use 

(c)  synonym  modified  by  desc. 

(d)  synonym  modified  by  use 
and  description 

(e)  synonym  qualified  as  to 
degree 

Use,  Description,  and  Use  and  Descri 

(a)  Use 

(b)  Description 

(c)  Use  and  Description 


Orange  =  a  fruit 
Straw  =  hay  that  cattle  eat 
Gown  =  long  dress 
Eyelash  =  hair  over  the  eye 
that  protects  you 
Tap  =  touch  lightly 

ion  Category 

Orange  =  you  eat  it 
Straw  =  it's  yellow 
Orange  =  you  eat  it  and  it's 
round 


Explanation  Category 

(a)  Explanation  Priceless  =  it's  worth  a  lot 

of  money 

Skill  =  being  able  to  do  some¬ 
thing  well 


Demonstration,  Repetition,  Illustration  and  Inferior  Explanation 


(a)  Demonstration 

(b)  Repetition 

(c)  Illustration 

(d)  Inferior  Explanation 


For  words  like  tap,  eyelash,  etc. 
Puddle  =  a  puddle  of  water 
Priceless  =  a  gem 
Scorch  =  hot 


Incorrect  Demonstration,  Misinterpretation,  Wrong  Definition,  Clang 

Association,  Repetition  without  Explanation,  Omits 


(a)  Incorrect  Demonstration 

(b)  Misinterpretation 

(c)  Wrong  Definition 

(d)  Clang  Association  Roar  =  raw;  skill  = 

(e)  Repetition  without  Explanation  Puddle  =  puddle 

(f)  Omits  When  the  word  is  left  out 


Eyelash  =  points  to  eyebrow 
Regard  =  protects  something 
Orange  =  a  vegetable 

skillet 


(1950:  4-5) 


